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There was a time not so 


Solution Control long ago when control 
With Hydrometers of plating solutions rested 
largely on the physical 
appearance of the solutions, anodes and deposits 
with readings of the density using a hydrometer. 
The fallacies attendant with the attempt to control 
salts in plating solutions by hydrometer readings 
appear even today not to be understood. 


The hydrometer or specific gravity reading of a 
water solution is dependent on the total solids or 
liquid substances dissolved in the solution. There- 
fore, hydrometer readings are only strictly accurate 
for determining the concentration when only one 
substance is dissolved. 


Thus, in a nickel solution, the boric acid, chlorides 
and other dissolved substances contribute to the in- 
crease in specific gravity caused largely by the 
nickel salts. A large error can result from attempting 
to determine the metal concentration by specific 
gravity, if the chloride, boric acid, etc., are high and 
the metal low. 


Likewise, the determination of metal concentration 
from hydrometer readings of cyanide solutions is 
fraught with error especially if carbonates and high 
free cyanide are present. 


Alkaline cleaners can be satisfactorily controlled 
by specific gravity measurements because the read- 
ings can be calibrated by measuring known con- 
centrations. Calculations of original cleaner concen- 
trations from titration data may be in slight error, 
due to variations in the rate of consumption of the 
various components of the cleaner. 


Pickling solutions can be satisfactorily controlled 
by density when new, but the control may become 
inaccurate when metal salts have accumulated. 


The concentration of chromic acid in chromium 
plating solutions can be satisfactorily controlled by 
specific gravity measurements because of the small 


amounts of sulfuric acid, iron and tri-valent chromium 
usually present. However, if any of these materials 
becor inordinately high, then chemical analysis 
for c} 


nic acid may be necessary. 


MI 
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The concentration of two substances in a solution 
together can be determined by analyzing for one 
component and taking a density reading. Using 
density tables for various concentrations of the two 
components, the concentration of the unknown com- 
ponent can be determined by difference. Such a 
method is used for analyzing acid copper sulfate 
solutions. 


The density of a solution varies considerably with 
temperature and caution should be taken that the 
density readings be made at the proper temperature, 
inasmuch as a density reading taken without regard 
to temperature may be worthless. 


The United States lacks 

Manganese: ore bodies containing 

A Strategic Metal manganese in rich enough 
concentrations to enable 

the obtaining of the ferro-manganese alloys neces- 
sary in steel making, and as a result almost all of 
the ores used in making the high manganese- 
containing ferro-manganese alloys, are imported, 
and, therefore, manganese is a leading strategic 


metal for which we are dependent upon foreign 
sources. 


There are huge ore bodies in the United States 
containing relatively low concentrations of man- 
ganese unsuitable for smelting with the usual opera- 
tions. However, considerable work has been done 
by the Electrometallurgical Section of the Bureau of 
Mines, on the electrolytic deposition of manganese 
from solutions obtained by treating domestic ores. 
Electrolytic processes have been developed for 
treating manganese ores of a grade as low as 10 
per cent manganese, and estimated cost figures in- 
dicate that electrolytic mangariese can be made 
cheaply enough to compete with ferro-manganese. 
if this is done on a large enough scale. A small com- 
mercial plant for the production of electrolytic man- 
ganese has been put into operation at Knoxville, 
Tenn., and considerable interest has been aroused 
by the possibility of utilizing the large deposits of 
low grade manganese ores in the Western States 
by taking advantage of the electrolytic process and 
the cheap power from the large Western dams. 
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Finishing Band Instruments 


By Frank K. Savage 


Research Chemical Engineer, 


( G. Conn Ltd.. Elkhart. Ind. 


tions that we believe to be typical ol good metal finish- 
ing practice, this article will describe these in detail 
The following procedures purposely omit altogether or 
only briefly mention fabrication operations, as it is de. 
sired to direct attention in this article more specifically 
to finishing methods. Figures No. 3 and No 1 do 
show two views of the foundry and something of key 
casting practice since it is desired to refer to these later 


It is desirable in horn finishing. as in many other 


ik Neato 
Foes pi 


co 


\ 


Frank K, Savage 


The operations in finishing trumpets are described 
in detail. Different steps for lacquer and plating fin- 
ishes are outlined. 

The procedures used in finishing band instruments are 
necessarily long and involved. Due to the nature of 
the product, great care must be used to guard against 
dents, scratches and nicks not only from the standpoint 
of appearance but to maintain the extreme accuracy of 
many of the vital parts. There are usually several and 


Figure , Cup mouthpiece uistruments. 


sometimes as many as fifteen or twenty models of each 
kind of horn fabricated in the Conn factory. Figure 
No. 1 shows a fairly representative display of cup mouth- 
piece valve instruments and Figure No. 2 shows a dis- 
play which is predominately of double and single reed 
instruments. The finishing departments are called upon 
to apply several standard finishes and at times special 
finishes of nearly every description. The standard finishes 
include satin gold, gold burnish, satin silver with trim- 
mings burnished and bell gold burnished. silver buffed. 
silver butler finish, bright cobalt nickel, chromium, clear 
lacquer, and gold lacquer. 

The methods of finishing of many of the instruments 
are very similar and a complete resume of all finishing 
operations on all instruments would be lengthy and full 
of repetitions. Since lacquer and silver plate are the 
two most popular finishes while the trumpet is not only 


a popular band instrument but receives finishing opera- Figure 2. Reed instruments. 
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Pouring keys in the foundry. 


es. to perform all possible finishing operations 
before assembling due to the inaccessibility of many 
areas after assembly. The bell and stem is assembled, 
hammered, and spun to shape, and the bell rim is formed 
by rolling in and soldering a steel wire. Before bend- 
ing the stem. the bell is successively strap-polished the 
entire length with 180 grain and 240 grain emery. This 


operation is performed by inserting into the bell a 
vooden mandrel that roughly fits the inside. A wooden 


handle allows the bell to turn freely upon its own axis 
when held against the strap as shown in Figure No. 5. 
[he operator is able to roughly adjust the speed of 
rotation of the bell by breaking the small end with a 


pad. The strap speed is about 90 linear feet per second. 


Figure 4. Gate of cast keys. 
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Figure 
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Figure 0. 


Strap polishing. 


i heel polish ing : 





/ igure 


7. Key polishing. 


La quering 


a 


saxophone 


Figure 9. Hand engraving. 


\fter the strap-polishing operation, the outside of the 


bell flares around the bead. inaccessible with the strap, 


is wheel polished using a 4” diameter felt wheel and 240 
grain emery at a speed of 3.200 R.P.M. The inside of 
the bell from the rim down into the throat is successively 
polished with 180 grain and 240 grain emery with smal 
felt bobber at 3.200 R.P.M. The bell is then filled and 
hent around a block, repolished where needed to remove 
strain marks and buffed with 10” full stitched or 
tially stitched cloth triplex buffs with tripoli at 
R.P.M. as Figure No. 6 illustrates. Mouthpipes, cro: 
knuckles, valve casings and ballisters are successivel) 


strap or wheel polished with 180 grain and 24 
emery depending upon the shape. See Figure No. 7 

Water keys, finger tips, mouthpieces and valve caps 
are finished smooth enough in the screw machine ar 
punch press departments so that a buffing is all that 
necessary. Cloth wheels full or partially stitched of || 
diameter and 3,200 R.P.M. are used with tripoli 

The above-described operations are the finishing opera 
tions which are applied to the various parts before as 
sembly. The parts are produced in large quantities a 
held in semi-finish stock rooms for future assemb! 
After the assembling operations, the instruments for pla! 
and lacquer are routed differently. 


La quel - 


|. The excess soft solder around knuckles, braces 
and ports is scraped off with a steel tool. 

2. The inaccessible parts for wheel finishing are su 
cessively emeryed with 180 grain, 240 grain and 320 gra 
abrasive on rags by hand. Often 240 grain and 520 gra 


emery or even 320 grain emery alone is sufficient 


this operation depending upon the condition of the ! 
Pumice ragging is also used at times. 

3. A 10” diameter wheel 2.800 R.P.M. whee 
with a sewed triplex buff and tripoli is used to 
accessible parts. The inside of the bell down 
throat is bobber buffed with tripoli at 2.800 R 

1. Recesses are then ragged with tripoli by ! 

5. After several precision machining operations 
valve assembly, the horns are carefully inspe 
dents. scratches and other flaws and repaired 
sary 
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Figure 10. Silver plating. 







\ retouch operation where necessary with tripoli, 








ragging, and wheel buffing is performed, followed 








rouge and special composition to prepare the horns 
lacquer. 

a \fter another inspection, the horns are degreased in 
stabilized trichlorethylene fluid in a special built com- 
nation boiling-vapor-spray machine and corked for 


quer 


our coats of air dry clear or gold lacquer is applied 
spraying. See Figure No. 8. 
. Figure No. 9 shows the hand engraving operation 
the pattern, 

\fter cleaning, a final coat of lacquer is applied. 


s lhe horns are routed to final assembly. to sound 


test 


rooms and to final inspection. 


it Silver Plate: 


lhe excess soft solder at the joints is scraped off. 
2. The inaccessible recesses are ragged with emery 180 
rain, 24) grain or 320 grain as necessary. 
0S . The horns are buffed with tripoli as in preparation 
quer 
!. After inspection, any dents, nicks or jams are re- 
nd the horns are retouched where. necessary. 
patterns are engraved. 
silver plated instruments are satin finished and 
blasted after corking and shielding the pattern 
ireas that are desired bright. The sand _ blast 
s necessarily low, (5-7 Ibs./sq. in.). to guard 
ing in the extremely thin wall material (0.018” 
in places) and very fine sand is used to give 
| lustrous finish 
the sand blast operation, all areas to be high- 
h as the inside of the bell. the pattern, the 
rooks and valve caps are retouched with a buff 
hobber buff followed by an inspection. 
rns are prepared for silver plate by first re- 
valve caps and then either soak cleaning in a 
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Figure 11. Scratch brushing. 





hot alkaline cleaner or degreasing in a three phase de 
greaser using stabilized trichlorethylene. 

9. The valve casings are corked tightly top and bottom 
and the water key hole is also plugged. 

10. The work is made anodic in a hot alkali solution 
for two minutes. 

ll. A 1-2 second bright dip operation follows without 
an intermediate rinse. This procedure seems to give a 
more even and a brighter cleaner surface than if the horn 
is cooled by rinsing off the alkali. A conventional bright 
dip formula is used. 


Sulfuric acid—H,SO, 2 vols. 
Nitric acid—HNO L vol. 


With small additions of HCl or a soluble chloride. 
Charcoal on top of the bright dip is beneficial in obtain- 
ing bright, even surfaces. During this operation care is 
used not to get the bright dip solution inside the bell 
which would make difficult the subsequent burnishing op 
eration. 

12. Following the bright dip, the horns are scrubbed 
with 1, 2, and 4 row bristle brushes and grade 00 pumice 
stone. 

13. Corks are inserted in the bell and mouthpipe after 
filling with water. 

14. A blue dip for 2-3 seconds coats the brass with an 
extremely thin film of mercury. The blue dip formula is 
as follows: 


Mercury—He 0.09 to O.11 oz./gal. 
Sodium cyanide 


NaCN 1-5 


It has been found that if the dip time is carefully regu- 
lated and if the mercury concentration is kept within the 
above limits by analysis, there is no tendency toward 
season cracking even on very hard drawn thin gauge 
cross sections. The author feels that if the proper precau 
tions are taken the extra adhesion obtained on this class 
of work justifies the use of a mercury dip. 
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Figure 12. Hand _ burnishing. 


15. After carefully rinsing, the horns are placed in the 


first silver strike of the following composition: 


Silver—Ag 0.4-0.5 oz. Tr./gal. 
Sodium cyanide—NaCN_ 7-8 oz./gal. 
Temperature Room 

Voltage 1-6 

Time 1.,-] minute 
\gitation Hand 


lo. After rinsing, any area not covered is again 


scrubbed with 00 pumice. 


17. The second silver strike is as follows: 


Silver—Ag 0.8-1.2 oz. Tr./gal. 
Sodium cyanide—NaCN. 6-7 0z./gal. 
lemperature Room 

Voltage 1-1.5 

lime 10-15 minutes 
\gitation None 


The above two strikes are necessary to insure covering 
soft soldered joints in deep recesses. The local cell action 
between the solder and brass opposes the current flow 
at these points sufficiently to inhibit the deposition of 
silver if conditions are not carefully controlled. 

18. After the above pre-plating operations, the instru 
ments are silver plated as follows: See Figure No. 10 


Silver—Ag .... 3.0-3.2 oz. Tr./gal. 
Sodium evanide NaCN 1.0-6.0 oz./gal. 
Temperature ......... Room 

Voltage 0.8-1.2 

Time 114 to 2 hours 
Brightenet cs 

A citation None 


19. After uncorking. rinsing. and drying. the bells are 
buffed with tripoli. cleaned with an alkaline cleaner on 
a swab and rinsed in evanide (4 oz./gal.). The throats 
of the horns are corked and a tight fitting rubber washer 
is slipped over the bell rim. The bell is then filled with 
gold around the rim bv the 


solution which is retained 
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Figure 13. Control laboratory. 









washer. A platinum anode is inserted into the gold s 


tion and the bell is gilded. 





Gold—Au oe etic omg 1-6 dwt./gal. 
Sodium cyanide—NaCN. 0.3 to 0.5 0z./gal 
‘Temperature oe 10-50° C. 

Time 15 minutes 
Voltage 5-6 volt 


Current density is regulated by size of platinum 

20. The scratch brush operation is shown in Fig 
No. 11. This is done with varying sizes of brass scrat 
brushes at a wheel speed from 800 to 1,700 R.P.M 
constant trickle of water falls on the work as is 
shown in the cut. 

21. After scratch brushing, the gold bell is lathe 
nished by rotating the horns in a jig and burnishing 
stellite tools held against a tool rest. The engraved 
tern is highlighted by spot burnishing to give contrasting 
light reflection. See Figure No. 12. Other highlights su 
as crooks. valve caps, and mouthpieces are either h 
or lathe burnished. Steel and stellite tools are used wh 
are conditioned on 0000 emery paper and walrus hide 
with rouge. A castile soap solution is used as a 
cant. 

22. The horns after burnishing are sent to final asse! 
bly. sound proof test rooms, and final inspection 

Figure No. 13 shows a section of the control labo! 
tory wherein all solutions are carefully analyzed at reg 
lar intervals. Incoming materials such as brass, bro! 
copper, and nickel silver are checked for composi! 
grain size and physical defects. The free sulphu: 
of all materials used to wrap silver plated instruments 
determined and kept within tolerance. Another impor 
function of the laboratory is to make daily analvses 
foundry mixtures to keep within the close 
allowed as to stiffness. machinability. color and 
See Figures No. 3 and No. 4. The laboratory is 
stantly at work developing new processing meth 
mav he adapted to the fabricating and finishin 
instruments, 
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INTRODUCTION 








The use of nickel chlor- 






































ide as the principal in- 
oredient of nickel plating 
wlutions has had an un- 
usual and interesting his- 











tory. It was early proposed 








for nickel refining electro- 











lvtes on a commercial 











wale, as in the Hoepfner, 
ie Savelsberg-Wannschoff, 
ind the processes, 
established the fact 
iat very thick deposits can 
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e made from a chloride 
For some reason or 
ther those interested in 


kel plating paid no at- 


tention to the information 
leveloped by the refiners. 
\ lt is true that numerous 
iths containing the single 


t. with ammonium salts. 


ther additions, were suggested at 


ride salt as the principal ingredi- 


boric 


The Electrodeposition of Nickel from 
Nickel Chloride Solutions’ 


By 
Dr. W. A. Wesley and J. W. Carey 


Research Laboratory, The International Nickel Company, 
Inc., Bayonne, N. J. 


Nickel deposited from a_ nickel chloride-boric acid solu- 
tion is finer-grained, smoother, harder, stronger and 
somewhat less ductile than soft deposits from the ordin- 
ary sulfate electrolyte. Tested in the as-plated condition, 
coatings from the two baths are of about equal protec- 
tive value when of equal thickness. The results of labor- 
atory tests indicate that advantages which can be obtained 
by electroplating from the chloride instead of 
from the sulfate bath include the following: a 50 per 
cent reduction in tank voltage and power consumption; 


solution 


ease of control due to simple composition, wide plating 


range, high anode and cathode efficiencies; lower sus- 
ceptibility to pitting; smoother, tougher deposits; less 
tendency to form nodular growths and trees on_ thick 


deposits; and production of coatings which are easier to 


buff. The principal disadvantage of the chloride bath 
is the greater corrosiveness of the solution. However, 
modern materials are available which can be used to 


this. 


overcome 


acid 





invariably 
from sulfate baths of the same pH. 


which actually tears the 
nickel off.” 

In contrast to the 
literature on refining, no 
important studies of high 


chloride plating baths were 
recorded until recent years. 
Blum and Kasper? investi- 
the 


layers of 


vated deposition of 
thick nickel at 
unusually high current den- 
sities from chloride as well 
solutions 


as from. sulfate 


Their purpose was to de 


velop a method for rapid 


deposition of a. relatively 


ductile nickel free from 
strains. Most of their solu 
tions contained no boric 
acid since this agent was 
found to have little effect 
under the conditions used 
These workers found that 


deposits from the chloride baths were 


more brittle than deposits 


Y lifferent times for electroplating. but All the data they presented were ob 
g ley seem to have met with little tained in solutions operated at the 
Langhein' sums up the old boiling point and at current densities 
about them .as_— follows: above 200 amp./ sq. ft. (22 amp. 
There are a large number of get- dm.?). The deposits from the chlor- 
ide directions for nickel baths, of ide solutions did possess other char- 
vhich nickel chloride, ammonio-nickel acteristics which would be desirable 
ride, nickel nitiate. etc.. form the for some purposes. They were of a 
on live constituents, and yet would finer-grained structure. smoother sur- 
grave mistake to use these salts face and higher tensile strength and 
nickeling iron, because the lib- hardness. The presence of only 25 per 
0 ran d cid, if not immediately and cent of nickel chloride in a_ sulfate 
nz ompletely fixed by the anodes in bath made the deposits almost the 
solving. imparts to the iron objects same as those from pure chloride 
tent ‘great tendency to the formation of solutions. It was noted that the cath- 
3 js ist. Th objects nickeled in such a ode current efficiency was always 
rant bath. to be sure, come out faultless, Dr. W. A. Wesley much higher in the chloride than in 
F short time, even if stored in the sulfate baths. 
a dry 





place, portions of the nickel layer will be observed 
peel off, and by closely examining them it will be 
under the deposit a layer of rust has formed 


“Electrodeposition of Metals,” &th Edition, p. 306, 
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31, 1203 (1935) 
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More nearly conventional plating conditions were em- 


ploved by V. Waite* who studied a series of plating solu- 


\ Wa 
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and herewith rep 


Monthly Rev. Am. Electroplaters’ So« 24, 183 (1937 


Seventy-fifth General Mecting of the Electrochen ] 
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tions in which from 0 to 100 per cent of the nickel was 
present as chloride. Although the experimental work was 
limited to deposition at only one value of pH for each 
solution tested, the results warranted the conclusion that 
increasing the chloride content of the electrolyte leads 
to increase in cathode efficiency, together with an increase 
in hardness and decrease in grain size of the deposits. 

Pinner and Borchert‘, although concerned chiefly with 
the behavior of anodes, noted that increase in the chloride 
content of their nickel sulfate plating bath improved the 
smoothness of the deposit, and increased the cathode 
efficiency and throwing power of the solution, especially 


at low pH. 


EXPERIMENTAL 
Solution Composition 


It was decided at the outset of this investigation to 
select one solution composition and learn as much as 
possible about the characteristics of both the bath itself 
and the deposits made from it. The simplest chloride 
bath would be one containing only nickel chloride. Pre 
liminary experiments, however, indicated that sound de- 
posits could be obtained over a wide plating range only 
if a buffer were present. The maximum nickel content 
suitable for commercial operations without excessive 
drag-out losses was considered to be 75 g./L. Addition of 
boric acid as a buffer to the nickel chloride solution was 
all that was found necessary to provide a plating bath 
capable of producing good deposits under properly cor- 
related conditions of bath temperature, pH and current 
density. 

Chloride Bath. The bath composition selected for in- 
tensive study was the following: NiCl,.6H,O, 300 ¢./L.: 
H.BO.. 30 g/L. Technical nickel chloride was first dis- 
solved in water and its solution was purified by agita- 
tion with an excess of nickel carbonate, followed by 
saturation with chlorine gas in the presence of the nickel 
carbonate. The solution was then filtered and diluted so 
as to contain 75 g./L. nickel. Finally, chemically pure 
boric acid was added in the required amount. A_ por- 
tion of the original purified solution was kept in a 
separate container. This was added to the plating bath 
as required to replace samples» withdrawn for pH and 
quantitative analysis. Determinations of nickel content 
were made periodically. The nickel content thus recorded 
was always within the range 75-80 g./L. Operation of 
the bath invariably resulted in rise of the pH which 
was corrected before each experiment by addition of 
chemically pure hydrochloric acid. When it was desired 
to change the pH to a higher level, this was accom- 
plished by adding nickel hydroxide and _ filtering. 

Later in the work, when it was found that interesting 
and useful results had been obtained, the principal con- 
clusions were verified with solutions prepared from 
chemically pure ingredients. 

Sulfate Bath. Many of the properties of the chloride 
bath and of deposits from it were compared directly 
with these of a Watts-type sulfate bath. The composition 
of this bath was one which was standard for many years 
in this laboratory, where a considerable amount of in- 











4. Pinne t B hert, Proceedings of the 1938 Conventicr f the Am 








formation had been accumulated concerning it 


NiSO,.7H,O—336 
NiCl,.6H,O—16.5 


This solution was made from chemically pure ts and 
was filtered and analyzed for nickel (75 g./L.) | chlor 
ide (5 g./L.) content before use. 

Agitation. The solution was slowly agitated 
duction of air through a porous alundum thim| 
was equipped with a glass chimney so that bub! 
not impinge directly upon the cathode. 

Pitting. Pitting was troublesome only in the first 
or two of operation of a new chloride bath. 1 
tions were worked until pitting ceased. 


to prevent pitting. 


concentration 
nature of the deposits. 


deep drawing quality 


alkaline cleaning. pumice scrubbing. 
£- |} 2 





s| 


Ne addition + 


chloride bath. 
aeration mentioned above may have acted as a mild p, 


pt 


however. hyd 
peroxide was added once a day in the amount of 0.4 ; 


(30 per cent H,O, solution) per liter of plating bat! 


Range of Chloride Bath 


The first work undertaken was a qualitative survey 
the effects of temperature, cathode current density, 
appearance 
\ twelve-liter glass battery 
was used as the plating tank with two anodes, each 
25 cm. long and 0.4 cm. thick. The temper 
ture of the plating solution was maintained constant 
C. by thermostatic control. No anode bags were 
The cathode in each experiment was a piece of 18-gaug 
wide by 15.2 « 
suspended vertically from a cathode bar. The ba 
was moved mechanically in such a way that each po 
on the cathode surface moved continuously in a vert 
circular path of 5 cm. diameter at 30 cycles per mii 
The cathodes were prepared for plating by degreasing 
dipping in mur 
acid solution and rinsing. The time of plating was selected 
to yield deposits of an average thickness of 0.00] 
(0.025 mm.). The current density reported was the aver 
age current density and in recording the appearance: 
the deposits it was borne in mind that there had beet 
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Plating ranges of chloride bath 
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130° F. 











+A 





irrent density at the edges and a lower at the 
the cathode than the average value. 


cuurvey was conducted at three temperatures, 
os 130. 140, and 150° F. (54, 60, and 66° C.) but 
me its are given for only two temperatures since the 
nt liate temperature yielded medial results. Fig. 1 
» -how that sound deposits were obtained over a 
ver de range of plating conditions, cracked deposits 
he ncountered only when a high current density and 
: pH were employed simultaneously. The positions 


of the boundaries of the regions shown in these figures 
are only suggestive, since there is a gradual. not a sharp, 
e from one type of deposit to another. Each dot 
in the figures represents the conditions maintained 
experiment. 


chang 
shown 
in one 


Characteristics of the Deposits 


[hree types of appéarance were presented by the sound 
deposits within the ranges of the variables investigated. 
{ll three were considered good deposits. The descriptive 
terms “dark.” “light,” and “semi-bright” refer only to 
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Fic, 2. Plating ranges of chloride bath at 150° F. (66° C.) 


the as-plated surface appearance and are not to be con- 
strued as colors characteristic of the nickel 
lhe “dark” matte 


possessed 


I 


metal. 

slate-colored and 
a velvet-like sheen. They were darker in color 
than any deposits ever observed by the writers from 
other plating solutions. That the color was only a surface 
phenomenon readily 


coatings were 


was with an 
which brought out the ordinary gray appearance 
of matte nickel deposits. It was easy to imagine that the 
dark color was confused by earlier workers with the dark 


burnt appearance sometimes encountered in imper- 


shown by rubbing 


erase! 


fect nickel deposits and that this discouraged them from 
furt study of the chloride bath. 

Ihe “light” coatings most nearly resembled typical 
matte deposits from the Watts sulfate solution. The light 
plates differed from the sulfate type in that they appeared 
t ry fine-grained and displaved little or no surface 

nity” or texture generally associated with the 
latt 


rd type, “semi-bright” deposit, was very smooth 
in color, resembling a mirror with a fogged 
his type was obtained only in a narrow range 
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of conditions at very low pH and high current density. 

The plating conditions selected for production of rep- 
resentative specimens of each type of deposit in the work 
which follows are those given in Table I unless other 
conditions ‘are specifically stated. 


TABLE I. 


Plating Conditions Selected for Representative Deposits. 


Type of Deposit 


Dark Light Semi- Soft 
Matte Matte —_ Bright Sulfate 
Solution Composition: 
NiCl,.6H,O g./L. 300 300 300 16.5 
NiSO,.7H,0 g./L. 336 
Ni g./L. 75 75 75 79 
HBO, g./L. 30 30 30 30 
Conditions for Deposits Used 
for Tensile Tests, Hardness 
Determinations and  Photo- 
micrographs. 
Cathode Current Density: 
Amp./sq. ft. 75 100 100 36 
Amp./dm.? 8.1 10.8 10.8 3.9 
Temperature: 
yr. = 2 150 140 130 130 
— =. a 65.6 60 54.4 54.4 
pH (Electrometric) = 0.2 3.0-4.0 LZ 1.0 2.0 
Conditions for Deposits Used 
for Porosity, Exposure and 
Erichsen Tests. 
Cathode Current Density: 
Amp./sq. ft. 50 100 100 50 
Amp./dm.? a4 10.8 10.8 4 
Temperature: 
= 140 130 130 130 
c+ ] 69 54.4 54.4 74.4 
pH (Electrometric) + 0.1 4.0 2.0 1.0 4.0 


Vetallographic Examination. Heavy deposits about 0.3 
mm. thick were prepared for metallographic examination 
base. All three types of 
deposit were found to be very fine-grained in compari- 
with nickel from the sulfate bath under the 
standard conditions. The structures of the dark 
and 4, 
tively, while the light matte deposits were intermediate 
in structure between the other two. All the deposits from 
the chloride bath showed very little evidence of a fibrous 
structure; indeed, it is difficult to distinguish in the photo- 
micrographs that the direction of growth of the metal 
was vertical, from bottom to top as Fig. 3 and 4 


in cross-section normal to the 


son made 


and_ the 


semi-bright deposits are shown in Fig. 3 respec- 


are 


printed. Contrast this with the columnar, relatively coarse- 





Fic. .4. 


deposit. 


Structure of dark 
Section 


Fic. 3. 
leposit. 
direction of growth 
Magnification, x 500, 


matte Structure of semi-bright 
Section parallel to 

direction of growth of deposit. 

Magnification, x 500, 


parallel to 
of deposit. 
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tion parallel to 


bath. Sec- 
growth of 


from sulfate 
direction of 


500. 


Structure of deposit 


deposit. 
Magnification, x 


soft nickel 


sulfate bath, as shown in Fig. 5. 


grained, structure of the plated from the 

\odules and Treeing in Heavy Deposits. The ordinary 
sulfate plating solution shows a rather strong tendency 
toward production of nodules upon the surface and edges. 
and at the corners of the cathode when thick de- 
posits are made. This tendency increases rapidly as the 
makes difficult the pro- 
duction of smooth heavy deposits at a high rate. Nodules 
which 


“trees 


current density is increased and 


areas of cathodes are be- 
chiefly by the solid 
particles, particularly conducting particles, to the cathode. 


\t edges 
party le 


form upon the surface 


lieved to be caused adherence of 


nodules 
The 


superior to the 


and corners without the foreign 
bath was 
bath in producing de- 
This is at least 
partly explained by the greater rate of nucleation in the 
chloride solution 


its deposits. [t 


grow 
chloride found to be 
sulfate 


nodules 


stimulation. 
vreatly 


posits with smaller and _ trees. 


evidenced by the fineness of grain of 


is also probable that conducting particles 


like nickel or nickel oxide dissolve more rapidly in the 


chloride bath than in the sulfate. hence it is easier to 
keep the bath free from them in the former case. 

The deposits illustrated in Fig. 6 were prepared from 
the chloride bath and the bath at pH 1. 
temperature 140° F, current density of 
ft. (10.8 amp/dm.*) based upon the initial 
steel cathodes. Slight ai 


there was no. cathode 


regular sulfate 


(60° C.) and a 
LOO amp./sq 
area pf the agitation 
(Anode 
not required or used in the chloride solution. The 
plating time was 17 hours. The average thickness of the 
deposit awa\ (1.27 


mm.) in the chloride experiments, whereas that of the de- 


was eln- 


ploved but motion, 


bags 


were 
from the edges was about 0.05 inch 


posits from the sulfate bath was appreciably less. due to 
the fact that metal was wasted. at the edges and in the 
trees. The chloride deposit showed the characteristic dark 
color accustomed — to 


that the 


mislead the 
nickel into the 


which would plater 


handling ordinary belief metal 


was not sound. 


The plating conditions selected above were purposely 


140 


Fic. 6. Thick deposits made under conditions conducive 


sive treeing. Left: From sulfate bath without anode bags. (; 


From sulfate bath with anode bags. Right: From chloride 


without anode bags. %4 natural size. 





Fic. 7. 
sulfate 
hath 


irom 


Deposits 0.02 inch (0.5 mm.) 
bath with 


without 


thick. Left: Fr 
Right: From chlor 
Lower half of depos 


with a 


anodes. 
(Note: 


scrubbed 


hagged 


bags. 


anode 


chloride bath bristle br 


chosen to encourage edge growths. The superiorit 


the chloride electrolyte was evident. however. eve! 


milder conditions of 


plating. The deposits pict 
similar to tl 
Fig. 6, but at only 50 amp./sq. ft. (5.4 amp./dm 


to a thickness of 0.02 (0.5 


Fig. 7 were made under conditions 


only inch mm.). 


Physical Properties of Deposits 


Hardness and Tensile Tests. Deposits of about 


(0.5 mm.) thick were prepared for tensile tests 
were plated on an inconel (80 per cent Ni, 15 

Cr. 6 per Fe allov) cathode 16 
they 


and cut into strips 2.5 em. wide, the long dimé 


cent em. by 


in dimensions. from which were readily 
the strips corresponding to the 16 cm. horizonta 
sion of the original cathode. The strips were | 
chined form of the 


Materials” 


according to the general 


American Society for Testing sheet 
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long. The 


wide and 3 


(15.2 cm.) 
(1.27 cm.) 


= but were only 6 in. 
section was 0.500 in. 


m.) long. 
: strips cut from the lower part of the deposits 
pa ehtly thicker than the others and all individual 
1s were slightly thinner at the center than at the 
For this reason a thickness survey was made of 
3 ecimen and it was ruled into 8 arbitrary zones 
as exact thickness was recorded. After the tensile 
Z - 
Tasie Il. 
Results of Tensile and Hardness Tests. 
of specimens, 0.4 to 0.6 mm.; plating conditions, see 
Table I. 
Ultimate 
wy Type of Tensile Elongation 
\ Deposit Strength Hardness 
Per Cent 
lb./sq.in. kg./em? in2in. (Vick- 
(5 cm.) ers) 
Light Matte 97,600 12.5 225 
43 102,900 13.0 240 
= \4 96,300 13.0 225 
\ 96,700 16.5 298 
Aver 98,380 6.920 13.8 230 
B Dark Matte 97,800 22.0 238 
R? 99 400 20.0 236 
B 99 500 20.5 240 
BS 98.400 19.0 233 
Ave 98,780 6,945 20.4 237 
s Soft Sulfate 51,800 32.5 150 
SZ 49.500 28.5 150 
‘ \ 50,650 3,560 30.5 150 
test. the zone of fracture was noted and the original 


rded thickness at that zone was used in calculatine 
results of the test. 
th a 2.000 Ib. 


A small tensile testing machine 
907 kg.) range and American Society 
lesting Materials’ self-aligning grips were used. 
Hardness measurements were made on the inner sur- 
es of portions of the deposits, that is, the faces 
with the cathode. A Vickers ma- 
nine was used with the diamond pyramid indenter, and 
10 ke. load. 
results of the tensile and hardness tests are shown 
able If. It is evident that the deposits from the 
le electrolyte are harder, stronger, and correspond- 
less ductile than the soft nickel deposited from 
‘fate bath. The ductility of the matte deposits from 
hloride bath, as indicated by the elongation values. 
siderably higher than that reported by Blum and 
fox deposits made from boiling chloride solu- 
Such tough nickel should be an excellent material 


ling up worn parts, as an undercoat to heavy 


vinally in contact 


1 deposits and for other engineering uses’. 

sen Duetility, Since it was felt that the ductility 
ely thin coatings might not correspond to that 
ck deposits employed in the tensile tests. speci- 
sheet steel 0.05 in. (0.127 mm.) thick coated 
sits 0.0010 in. (0.025 mm.) thick were sub- 
the Erichsen test. The plating conditions for 


Testing Materials Designation, E8-36. An Sox 


Testing 
Standards (1936) 


Met. Ind. (N. Y.), 36, 385, 424 (1938 
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the different kinds of 
Table I. 

During application of the load in the Erichsen test it 
was quite difficult to decide by simple visual observation 
at just what stage the coatings cracked, so preliminary 
tests were run with each type of deposit by checking the 
visual appearance of the specimens at definite depths 


deposits were those noted in 


of cup against development of cracks as shown by ap- 
plication of ferricyanide gel to the outer surface of the 
cup. 

Table III] and show 


that the thin dark matte coatings are almost as ductil 


The results are assembled in 


as soft nickel from the sulfate bath. The light de 
posits were less ductile, while the semi-bright were 
moderately brittle. 
Taste III. 
Comparative Erichsen Ductility Tests on 
Vickel-Plated Steel. 
Base metal, extra deep drawing steel—-18 gauge (0.127 mm.) 


nickel layer, 0.0010 in. 


in. (22.2 mm.) 


(0.025 mm..) each face; 
diameter: die, 1.00 in. (254 


mandrel, 0.875 


mm.) diameter 


Type of Deposit Load at Fracture of Coating Cup Depth 
Pounds Kg. Inch Mm 
Dark matte 1,800 816 0.266 6.76 
1,740 789 0.255 6.48 
Light matte 920 417 0.174 4.42 
180 218 0.159 4.04 
Semi-bright 700 318 0.121 3.07 
760 345 0.128 3.25 
Soft sulfate 2,240 1,020 0.29 74 
2,280 1,030 0.30 7.6 
Unplated steel 3,920 1,780 0.56 14.2 
1,060 1,840 0.56 14.2 


Protective Value 
with 
mens of nickel-plated steel 7.6 cm. by 15.2 em. in dimen- 


Porosity and exposure tests were made speci 


sions. The plating conditions for each type of deposit 
were those given in Table I. For each batch of speci- 
determine — the 
exact time required to deposit a coating of a_ thickness 
of 0.0010 = 0.0001 in. (0.025 


termined by metallographic measurement. 


mens, preliminary tests were made to 


0.0025 mm.) as de 


TaBLe IV. 
Porosity Tests. 


The number given is the total number of pores counted per on 
face of a panel of area 1.02 dm.” 


Dark Light Semi Soft 

Type of Deposit Matte Matte Bright Sulfate 
Specimen l 2 ] 2 l 2 I 2 
Ferricyanide Test: 

Front 14 60 20 lO 870 Is 60 14 

Back 53 38 12 } 13 3 } 10 

Aver. of 4 1] 1] 3 22 
Salt Spray Test: 

Front 3 7 | } 

Back 2 } 6 7 

Aver. of 2 5 5 5 6 
Atmospheric Test: 

1 Month 

Front 15 1] 12 22 8 8 25 ] 

Back 20 lf 1] 13 14 9 25 

Aver. of 4 16 15 lS 19 

1 Months 

Front 31 15 18 18 18 14 14 25 

Back 50 43 »9 32 19 29 17 53 

Aver. of 4 35 24 20 30 


In spite of the use of guard rings, the thickness within 
a distance of 6 mm. from the edges was greater than 
the above, but this zone was not included in express- 
ing the results of the porosity and exposure tests. 
Ferricyanide Tests. Ferricyanide gel tests were made 


lO g/L, 


potassium 


with a hot solution containing 
g/L. ferricyanide. 
The solution was applied to the specimens when they 
were in a 


agar, 10 g./L. 
sodium chloride and | 


horizontal position and is was permitted 

to gel and stand for 5 minutes. The total number of 

blue spots visible from a distance of about 2 ft. (60 
was counted at the end of this time. 

Salt Spray. Salt spray tests 


mist of 20 per cent 


cm.) 

were conducted in a 
chloride solution. The 
box was not equipped with temperature control. 
The specimens were hung in a _ vertical 


sodium 
spray 
position from 
glass hooks. The results at the end of 100 hours’ test 
Table IV. All rust visible at a 


distance of about 2 ft. (60 cm.) were counted. 


are given in spots 


{tmospheric Exposure. Two spétimens of each type 


of deposit were exposed in a_ vertical position on 
wooden racks in the Bayonne, N. J., atmosphere. Counts 
of rust spots visible at 2 ft. (60 cm.) distance were 
made at the end of one and of four months. No othe1 
defects had developed. 

Porosity. From the summary of all the porosity tests 
given in Table IV. it is necessary 


nickel 


noticeably 


to conclude that the 
chloride bath are not 
value 


made from. the 
different in protective 
made from the sulfate electrolyte. This contradicts the 
belief that breakdown of the 
coating made from a chloride bath is to be expected, 
due to a 


deposits 
from deposits 


time-honored accelerated 


greater corrosiveness of metal chlorides re- 
maining in the pores of the deposit as compared with 
sulfates. 

Hothersall and 


cipal causes of porosity 


metal 
concluded that the 
in nickel coatings are foreign 
suspended in the plating solution, foreign mat- 


Hammond* prin- 
matter 
ter in the surface of the base metal and roughness of 
the base metal. The fact that made from 
electrolytes as different as the chloride and the sulfate 
are nevertheless of approximately equal protective value 


deposits 


indicates that porosity is not primarily dependent upon 
solution This 


obstruction 


composition. observation is consistent 


with the physical theory mentioned above. 


Characteristics of the Plating Solution 
Tank Voltage. The tank voltage in nickel plating is 
the algebraic sum of a number of potential differences 
caused principally by the resistance drop through the 
polarization of the 
the cathode and 
electrolyte. Tank 
affected by the shape of the container, the 
size, shape and 


electrolyte. anode, polarization of 


differences in concentration of the 
markedly 
electrode 
spacing, the type of anode bag, the 
type of anode, and the temperature and degree of agita- 
tion of the electrolyte. It is obvious that such 


voltage readings may be 


read- 
ings are of little use unless these factors are described. 

\ direct comparison of tank voltages in the chloride 
and the sulfate electrolytes was made by E. J. Roehl. 
It was done in a rubber-lined steel tank 36 in. (91 cm.) 


long, 18 in. (45.7 cm.) wide and 36 in. (91 cm.) deep, 


8. Hothersall and 


Hammond, Trans. Electrochem. Soc., 73, 449 (1938). 
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Fic. 8. Tank voltages at pH 4.0 and temperature 130° | 
I I 


inside dimensions. It contained 100 gal. (379 | 
There were 8 rolled depolarized nickel 
along each side of the tank which 


(69 cm.) long with 22.5 in. (57 


solution. 


l 
were each 2 


cm.) actually 
They were unif 
spaced apart to cover a distance of 25 in. (64 
measured from the outer edge of the first anod: 
outer edge of the eighth. The anodes had bee 
one-half consumed, so that the 


mersed below the solution level. 


average width of t 
immersed portions was about 1.75 in. (4.4 cm.). TI 
total anode area was estimated to be 1.260 sq. 
dm.*). No anode bags were employed. 

The cathode was a nickel-plated steel sheet 28 i: 


em.) long by 22 in. (56 cm.) wide. The immersed 


was 1.232 sq. in. (79 dm.*). The anode-to-cathode a1 
ratio was therefore 1.0. The anode-to-cathode spacing 
6.5 In. from center to center 
the anode and cathode bus bars. The two baths, whi 


were compared successfully in the same tank and wit! 


(16.5 cm.) measured 


all conditions duplicated, were prepared from technica 
salts with the regular compositions which were checked 
by analysis. The electrolytes were thoroughly agitated 
fore each run but there was no agitation during 
periment. 


TABLE V. 


Specific Conductance. 


Solution composition, 75 g./L. (2.55 N) nickel, 30 
acid (0.48 M): temperature, 130 + 0.1 F. (54.44 


C.); pH, 3.8 (quinhydrone electrode). 


Fraction of Nickel Present as Specific Cond 


Chloride Sulfate Reciprocal O| 
0.00 1.00 0.075 
0.055* 0.945 * 0.083 
0.25 0.75 0.104 
0.50 0.50 0.13 
0.75 0.25 0.165 
1.00 0.00 0.189 


‘Standard sulfate composition. 
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Fic. 9. Specific conductance of nickel plating 


aths. Nickel content, 75 g./L. (present as sulfate 
nd chloride); boric acid, 30 g./L.; 


O° F. (4A C.); 


temperature, 
pH, 3.8 (electrometric). 


Ihe tank voltages were measured with the aid of a 
ltimeter connected to the anode and cathode bus bars. 
Many of the readings were checked by connecting the 


ltmeter leads directly to the cathode and several of the 


modes to make certain that there was good contact be- 
tween the electrodes and the bus bars. Readings were 
taken after adjusting the current to successively lower 
ilues 

(he results are presented graphically in Fig. 8. They 


show that the tank voltage, hence the power costs, for 
sulfate bath are 2.0 to 2.2 times greater than those 


chloride bath under test conditions which can be 
nsidered representative of average commercial practice. 


results also show that the maximum cathode current 


ensity obtainable under these conditions, with a 6-volt 
eenerator and the relatively large cathode. would be only 
>) ‘ - > . 

2 amp./sq. ft. (3.4 amp./dm.*), whereas changing over 


all-chloride solution would permit use of current 


> as high as 74 amp./sq. ft. (3.0 amp./dm.*) at 
ictivity. The principal reason for the small tank 
es required with the chloride bath is that the spe- 
mduetance of this electrolyte is very much higher 
it of sulfate baths. B. B. Knapp of this laboratory 
ed the specific conductivities of solutions of the 
ckel and different 
chloride used 


boric acid content but of 


ratios. The apparatus he 
an alternating current galvanometer, a Wheat- 
lge and an immersion-type conductance cell of 


con- 


s selected to give a high resistance compatible 
low frequency (60 cycles) of current employed. 
vas made by sealing pure nickel electrodes on 


of a 10 mm. glass tube 30.5 cm. long. Less 
was observed when such electrodes were 
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used than when platinum was tried. The cell was im- 
mersed in an oil bath which in turn was immersed in a 
water thermostat. The temperature of the electrolyte was 
thus controlled at 130° + O.1° (54.44° C. + 0.05°). 
The straight-line relationship in Fig. 9 indicates that 
the conductances of mixed solutions of nickel sulfate and 
chloride are additive. This also means that decrease in 
tank voltage is to be expected with increase in chloride 
content of a plating bath all the way up to the all- 
chloride Waite” and Kasper'’ had 
some of the characteristics of chloride de- 


solution. Blum and 
shown that 
posits are obtained in full measure even when the chlor- 
ide content is only 25 to 40 per cent of the total nickel 
salt content, but the 
vantage of the all-chloride solution over baths containing 
sulfate. 


conductivity data show one ad- 


The values of conductance of a solution 0.25 \V with 
respect to Cl and containing 67.5 g./L. nickel instead of 
75 g./L., as reported by Warner,'' were 
0.0867 recip. ohm-em, at pH 5.3 and 0.0882 at pH 1.9. 


From these a specific conductance of 0.0874 would be 


Flowers and 


estimated for a solution at pH 3.8. This conductance is 
plotted in Fig. 9 and shows good agreement with the 
new curve. 

It is interesting to compare the relative tank voltages 
in the regular sulfate bath and in the chloride bath with 
the ratio of the resistivities of these two compositions. 
The tank voltage ratio is between 2.0 to 2.2 whereas the 
which is the 
reciprocal of the ratio of the specific resistivities of the 
two solutions and equals 2.26. The tank voltage at ordi- 
nary current 


ratio of the conductances is 0.0837:0.189. 


largely determined 
of the bath. It is therefore to be ex- 
pected that the power savings accomplished by replacing 


densities seems to be 


by the resistivity 


nickel sulfate with nickel chloride in a given plating solu- 


tion will increase uniformly with increase in chloride 


content until all the sulfate has been replaced. 
Cathode Efficiency. 
which the cathode efliciency of a plating bath can have 


There are at least two ways in 
an important effect upon its commercial use. First, if the 
differs from the 
efficiency, maintenance of a constant acidity or pH of the 


hath becomes difficult. Nickel plating baths are generally 


cathode efficiency considerably anode 


operated with soluble anodes and under conditions yield- 
ing very close to 100 per cent anode efficiency. It is de- 
sirable. therefore, to obtain a high cathode efficiency. 
Second, cathode efficiency may play an important role in 
determining the throwing power of the bath. In_ nickel 
with de- 


plating solutions, cathode efficiency decreases 


crease in current density. It is obvious that a bath in 
which a large drop in current efficiency occurs as_ the 


current density is lowered will show poorer throwing 
power, other conditions being equal, than one in which 
the decrease is less precipitous. 

Cathode efficiency determinations were made by E., J. 
Roehl with the aid of a copper coulometer. The nickel 
cell. similar in size and shape to the coulometer, was a 
2-liter beaker 11.4 cm. 
evlindrical anode of sheet nickel fitting against the wall 


of the cell. The cathode was a nickel-plated steel rod 12.7 


in diameter equipped with a 


mm. by 127 mm. in dimensions. coated at the top and 


, Se not 
Ss tnote 
Fl ur Warner I Ele S 62. 7 ) 
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Fi 10 Cathode current efhciency. 130 F. (54.4 ae 
bottom with a synthetic chlorinated wax resist. leaving 
exactly 102 mm. of the rod bare. The liquid level was 


adjusted in all cases to a depth of 108 mm. which cov- 
ered the bare cathode area completely. Whereas the cou 
lometer was operated at room temperature, the nickel cell 
was immersed in a constant-temperature water bath which 
maintained the solution at the desired temperature + 1° 


F. (* OS° C.). The runs were 0.5 to 2 hours in dura- 
tion, depending upon the current density used, 

It should be noted that the use of a concentric anode 
and cathode occupying the full depth of the solution 
euaranteed an unusually uniform current density over the 
surface of the electrodes. The solutions were prepared to 
the standard compositions from chemically pure A. C. S. 
erade chemicals. No additions to prevent pitting were 
made to the solutions used in the cathode efficiency 


measurements, 
10 
whereas the efficiencies in both baths are high at pH 


that. 
5.0 
and do not drop off much even at very low current den- 
at pH 2.0 there considerable difference 
of the chloride This result not 
expected because a few cathode efficiency 


The results are presented in Fig. and show 


sities, is a in 


favor solution. was un- 
measurements 


work- 
baths. 


other 
sulfate 


on all-chloride nickel plating solutions by 
ers have shown them to be superior to 
especially at low pH values. 


GENERAL DISCUSSION 


The first question which will arise in the reader's mind 
upon learning the advantages of the nickel chloride plat- 
ing bath is: why have not these advantages been discov- 
commercial of The 
As noted before. workers inter- 


ested in refining nickel have never hesitated to explore 


ered sooner and use made them ? 


is not obvious. 


answer 


the possibilities of a chloride electrolyte for this purpose. 
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“a 
won 


resistant 


to 


corrosion 


by 


Perhaps the present use of sulfate electrolyte 
due to the former lack of suitable materials of 
the 


chloride . 


Again, perhaps the worker interested in nickel pl 


always been discouraged by the dark surface a) 


the chloride deposit. 


The 


refiner 


WwW 


ould p 


attention to this but much to the analysis of the 


Blum and Kasper 


sought the most ductile depos 


ble. hence abandoned the chloride bath 


{ 


or elec { 


even though their work demonstrated a numbe 


of 


vantages 


that 


bath 


over 


the 


sulfate 





solution. \\ rite 
also showed important advantages in high chlorid 


but the scope of his work was limited by an exper 


procedure in which deposits were made at only 


value of each solution studied. 


l. Low Tank Voltage. The maximum voltage a 


Advantages of Chloride Bath 


< 


volts. 


If 


it 


ter 


is attempted 


operate a large nickel-plating tank at capacity, that 
with the cross-section of the bath substantially filled wit 
work to be plated, the maximum current density w} 


can be used is about 50 amp./sq. ft. (5.4 amp 
since this requires a tank voltage of about 12 volts 
limitation has been noted by E. M. Baker’. Under 


same conditions the chloride solution would permit 
passage of over 100 amp./sq. ft. 


The 


powe 


cost 


be 


can 


cut 


substantially 


(10.8 amp./dm 


in half 


changing over from the sulfate to the chloride bath 
cost is not considered an important factor in ordi 
nickel plating as contrasted with 


refining. 


Neverthe 


the investment in generator equipment and its mai 


ance and repair are worth consideration even in th 


ing process, 


Professor I. 


M. Baker suggested to th 


vailal 
with commercial generators of the type used in el 
plating establishments is 12 


T} 


thors that generators could be operated at considera 


than 


less 


brush and 


\gain, power costs become more important 


nickel deposits are made, as in electrotyping, 


commutator 


normal 


excitation. 


wear 


building-up worn parts. 


) 


grained deposits from baths rich in chloride h 
Blum and Kasper. Pinn 
Borchert have reported that the costs of buffing « 


noted by 


Waite 


and 


by 


thus 


and 


saving 


somew! 


maintenance ex} 


Ease of Buffing. The greater smoothness of 


when 


fort iit 


t! 


‘ 


In actual commercial experience as the chloride 


of the plating bath is raised. Qualitative tests ma 
connection with the present work with the aid of a 
ing lathe employing 6-in. (15-cm.) polishing and 


wheels 


indicated 


ho 


marked 


difference 


between 


matte deposits and the smoothest coatings from 
fate bath but did demonstrate that the light m 


semi-bright 


deposits 


were 


semi-bright coatings 0.001 in. 
they 
mirror-like finish without the use of cutting co! 
and with only slight buffing on a soft rag wheel 


smooth 


ing rouge, 


Blum and 


that 


K: 


sper 


Elect 
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y Deposits. The greater smoothness of thick de- 
wer tendency to form nodules, trees and _built- 
; are attractive advantages of the chloride elec- 


Re es ee 
ye cloete wai 


for engineering uses such as electroforming and 
worn parts. For many of these applications the 
tion of an intermediate hardness with the high 
and satisfactory ductility of the deposit is much 
referred over the physical properties of either very 

sof very hard nickel. Ease of control of the bath, to 

-cussed, and lower power costs are important assets 

king thick deposits. 

Fase of Control. The composition of the chloride 
slectrolvte is very simple, there being but two ingredi- 
ents. The wide range of plating conditions under which 
sound deposits are obtained, the greater freedom from 
vitting and the high anode and cathode efficiencies all 

ntribute to making this bath easier to operate and 

ire nearly fool-proof than the sulfate electrolyte. Clean- 
ness is promoted by the fact that the chloride salts do 

t “creep” and form unsightly messes of green salt 
above the solution level. 

5. Freedom from Pitting. It is possible that pitting 
will be encountered in operating large volumes of the 
chloride bath under commercial conditions but this was 
ertainly not indicated in the laboratory work. Additions 
{ oxidizing agent were required to prevent pitting only 

freshly prepared baths, whereas daily additions were 
ilways necessary in plating from the sulfate electrolyte 
under identical laboratory conditions. 

6. Cathode Efficiency. The cathode efficiency of the 
chloride electrolyte is higher than that of the sulfate solu- 
tion under all the conditions investigated. 

lieating of Solution. The heat generated when it is 
ittempted to operate a sulfate solution with large amounts 
‘{ work at very high current densities is so great that it 
may be necessary to use cooling coils in the bath. This 
s being done, for example, in a tank in which bumper 
bars are plated at 90 amp./sq. ft. (9.7 amp./dm.”) in a 

mmercial plant. This difficulty would not be encount- 


ered with a chloride bath until much higher current 
densities were employed. 


Disadvantages of Chloride Bath 

The principal disadvantage of the chloride electrolyte 
lies in the greater corrosiveness of the solution. Lead cor- 
rodes rather rapidly in it. A few years ago this would 
have been an overwhelming defect, but the present avail- 
ability of rubber-lined steel for tanks and pipe-lines, as 
well as rubber linings or hard rubber for other parts of 
equipment, diminishes its importance. High-silicon iron 
can be used for pumps, heat exchangers and other cast 
parts. 

For some uses, the fact that deposits from a chloride 
bath are harder and correspondingly less ductile than soft 
deposits from other baths would be a disadvantage. For 
most purposes, however, the greater toughness of the 
former would be an advantage. 

The cost of nickel chloride and of hydrochloric acid 
(to adjust pH) is somewhat higher than that of the corre- 
sponding sulfates, but this would seem to be a minor 
part of the cost of electroplating. 


Intermediate Chloride Concentrations 


It may well be that further study of electrolytes con- 
taining both sulfate and chloride would disclose an inter- 
mediate composition which would be less corrosive than 
the chloride bath and productive of more ductile deposits. 
yet would retain to a large extent the advantages of the 
sulfate-free electrolyte. In any event, the present work in- 
dicates that the modern trend toward use of higher chlor- 
ide contents in the Watts-type solution is a sound one 
and is to be encouraged. 
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DISCUSSION L. Wessperc!? (Communicated): Were that the procedure used in purifying the 
R the sulfate solutions purified in the same chloride solutions is not entirely adequate, 
\. A. Westey: There has been a gen- manner as the chloride solutions? The au- since the authors report that new chloride 
trend toward higher chloride  con- thors describe their method of purifying baths required working for a short time 
rations in nickel plating — solutions the chloride solutions and then go on to before they stopped giving pitted deposits 
Watts announced his bath'*, Watts say that the sulfate solutions were pre- Undoubtedly this period of working was 
his solution as having 32 oz./gal. pared from C, P. chemicals, without stat- required to eliminate some impurity that 
W g/L.) of nickel sulfate, 3 (22.5 g/.L.) ing whether or not the sulfate solutions was not taken care of in the purification. 
chloride and 3 of boric acid. were purified. In my experience, the use It may be pointed out further that the 
\ made a survey of the progress of C. P. chemicals has not always been sulfate deposits selected for tensile tests 
iereial use of the bath in 1930, sufficient safeguard against the introduc- and hardness determinations were plated 
rage of all replies he received tion of deleterious impurities. If the sul- under conditions which give the softest 
w 1 oz./gal. (232.5 g./L.) of the fate solutions were not purified, it might deposits. If these deposits had been plated 
+ (30 g./L.) of the chloride and account for their relatively poor showing, from solutions having higher pH values, 
g./L.) of boric acid. I made a although it hardly seems that all the dif- the difference in hardness would have 

irch through the literature of ference which the authors found can be been less marked. 
rding all references I could find attributed to this cause. W. A. Wester: The sulfate solutions 
mpositions for hot nickel plat- The point I wish to emphasize is that were made from chemically pure salts 
- esultant average composition for in investigations of this kind it is im- The chemicals were not subjected to 
d to be 37 oz./gal. (278 g./L.) portant to purify solutions very thoroughly. further purification. As a matter of fact, 
ite, 6 (45 g./L.) of the chlor- If that is not done, the findings are not some of the experiments, notably the con 
(34 g/L.) of boric acid. likely to be applicable under the best ductivity measurements and the cathode 
evidently been a very steady conditions prevailing in industry, where efficiency determinations, were made as 
rd an increase in chloride con- careful purification is rapidly becoming the indicated in the paper from chloride and 
The maximum that I encount- regular practice. sulfate solutions both prepared from C. P. 

) oz./gal. (75 g./L.). In this connection it may be observed chemicals, 

Electrochem. Soc., 29, 395-400 v7. Lows Weisberg, Inc., 71 West 45th St., Dr. Weisberg’s comments on the com 
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values of pH. 


their paragraph on disadvantages. 


various ¢ hloride 


of sodium chloride does not spoil a nickel 
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bath. Have you had any experience in 
this regard? 


W. A. Westey: No. 


Cotin G. Fink: But the presence of 
the sodium chloride in the bath in rela- 
tively large concentrations makes it easy 
to handle in wooden cells, which are 
pretty cheap. I think you will find even- 
tually that the chloride bath is a cheaper 
bath to handle than the sulfate bath. 


G. B. Hocasoom?®: This paper is a 
valuable contribution to the electroplating 
industry. It would have been well, how- 
ever, if a distinction had been made be- 
tween ornamental plating and heavy nickel 
deposits such as Dr. Wesley has described 
in a previous paper*!. The effect on the 
deposited metal of metal impurities in the 


solution, especially iron, is of importance. 


Dr. Wesley calls attention to the corro- 
sive property of the nickel chloride solu- 
tion and recommends rubber-lined tanks 
and protected equipment. If steel articles 
having deep recesses, or hollow tubes and 
similar articles are put into the nickel 
chloride solution there will no doubt be 
an attack on the parts not receiving the 
electrodeposited nickel, and iron will be 
taken into solution. It is generally ac- 
cepted that iron is one of the contributing 
factors in pitting of nickel deposits. 

Vuilleumeier found that iron in a 
nickel solution contributed to the “peel- 
ing’ of the deposit, and even small 
amounts caused a marked contraction of 
the nickel deposit which he measured by 
a contractometer.*2 When the nickel solu- 
tion had no iron present, the needle on 
the dial of the contractometer deflected 
only 4 mm. in 20 min. When the iron 
content was equivalent to 1 g./L., the 
needle raced to 26 mm.?°. Such a deposit 
may be brittle and the adhesion to the 
base metal would be poor. If, as is often 
required today, the nickel deposit was 
chromium-plated, then there is the proba- 
bility that the nickel would “peel.” 

Small amounts of copper or zine in a 
nickel solution will cause the nickel de- 
posit to be very dark and tend to be 
brittle. As little as 0.01 g./L. of zine has 
a bad effect on a_ nickel coating. 

Fink and Rohrman described a method 
of purifying a nickel electrolyte by elec- 
trolysis that is now in general use‘, 

Both steel and brass are chemically at- 
tacked in the nickel chloride solution 
more rapidly than in a nickel sulfate solu- 
tion, e.g., the Watt’s solution. The attack 
is four times as rapid. 

It is only in recent years that nickel 
anodes of high purity could be had. Iron 
was added to nickel up to, at one time, 8 


20. 557 Stanley St., New Britain, Conr 
“Physical Properties and Uses of Heavy 
Nickel Deposits,’ Proceedings, Am. Elec 
troplaters’ Soc., June (1938 
“Application of a Contractometer to the 
Study of Nickel Deposition,” Trans. Elec- 
trochem. Soc., 42, 99-107 (1922) 

E \ Vuilleumeier, “Peeling of Electro- 
deposited Nickel,” Pri ceedings, Am. Elec- 
troplaters’ Soc., June (1932) 


24. “Preparation of Pure Electrolytic Nickel,” 
Trans Electrochem 
403-20 (19% 
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deposited, and 


tion of antimony chloride. There 


present in the baths are deposit: 
cathode and become e 
deposit. Have the authors made 


cathode deposit? 


nickel chloride 
Watt’s-type comparison 


of purification prior to plating 


Roll Coating Dept., Eastmar 
i. we 














DUSTRY. 





results were 
Wesley’s, it 
about 
used 


erg. Since our 
the same as Dr. 
Dr. Weisbergs concern 


pure salts 


4 
Ne 
M 

4 


fied, chemically 
s-type comparison bath is un- 
this particular case. 


Baxer2’: It is improbable that 


purified as described by the 


vould contain a sufficient amount 
affect the conductivity 
nts. It is possible that minute 

impurity may have been pres- 
nav have affected the porosity of 
is. Additions of an _ oxidizing 

required to prevent pitting in 


\ to 


pared baths. 
no disadvantage in the require- 
using a rubber-lined plating tank. 
Most of the large commercial tanks in use 


nickel plating are rubber-lined. 

| ctually co-deposited as metal with 
iid not affect the rust resistance. 

However. ferric iron in the solution will 
sually be precipitated at the pH existing 
thode film. This ferric hydroxide 

be included in the deposit and thus 
porosity and 
ilue of the plate. 


reas¢ the 


reduce the pro- 


. G. Fink: Would you not be more 


kely to get chloride inclusion in the 
presence of iron’ salts? 
Ek. M. Baker: I think that is true 


Do the believe that the hard- 


deposits is due to the in- 


authors 
of thei 


sion of hydrate, presumably _ nickel 
de they believe that the hard- 

due primarily to the small grain- 

the nickel deposited? The work 
mber of English authors, particu- 


Ham- 
hardness of 


Gardam_ and 
indicates that the 
increased primarily by 
nickel hydrate which has 
precipitated in the cathode film and 
ded in the deposit. In this case 

that you have exceptionally high 


rly Maecnaughtan, 


deposits is 


current efficiencies would indicate 
bability of more inclusion of hy- 
the deposit than would occur 

he Watt’s sulfate bath. 
H. P. Coats®t; I do not know of any 
er company selling rubber-lined tanks 
han $2.50 per sq. ft., and some 


re charging $5.00 a sq. ft.; the lead lin- 


be obtained for less than half 


Fink: I'll go 


back to my 
pail—you 


can’t beat that as to 
Westey: We certainly appreciate 
iboom’s discussion with its many 
comments. He has warned us 
we can anticipate if we put 
nto commercial practice, and it 
better to be forewarned than 
kind enough to tell us about 

d danger of corrosion of iron 
some time ago and Dr. B. B. 

ur laboratory ran some corro- 
involving no 


electrolysis, with 


Chem Engr., Ann _ Arbor, 
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the specimens moving at the rate of 16 ft. 
(4.9 m.)/min. and immersed in either the 
standard chloride or the sulfate bath. The 
solutions were saturated with air, the pH 
ot each was 2.0, and the temperature 60° 
C. The weight losses observed at the end 


of a 20-hour test were as follows: 


Mg./dm.?/day 

Mild Steel Copper 
bath 268 254 618 621 
bath 420 392 1,300 1,280 


In sulfate 
In chloride 

It is 
corrodes more rapidly 
well-aerated 
would be 


note that 
than 


interesting to copper 
these 
plating solutions. The reverse 


true if the 


steel in 
solutions were free 
from air. 

It is evident that the rate of 
steel or copper when not 
cathodic current is about twice as 
in the chloride solution as in the 
bath. That means that in 
chloride solution for 


attack of 
protected by a 
great 
sulfate 
operating the 
ornamental plating. 
all conditions being the same, the iron or 
content of the bath would build 
up at only twice the normal rate 
Watts bath. 
Professor Baker suggested that the phy- 
sical properties of the 
should also 


copper 
about 


observed in using the 


thinner deposits 
determined, The 


paper describes one attempt at that, name- 


have been 


ly, the Erichsen ductility tests. These 
showed no great discrepancy with the 
measurements of ductility of the thicker 
deposits. The porosity tests were made 
with deposits only 0.001 in. (0.025 mm.) 
thick. 

(Communicated): We thank those who 


results for 
There 
they raised to 


discussed our their interesting 


comments. were several questions 
which it was not 
to reply in the oral 


time limitations. 


possible 
discussion, due to 


The effects of impurities were discussed 


at some length. In our experience with 
the chloride bath to date, both in small- 


scale and in semi-plant-scale plating, we 


have not found it to be any more difficult 


to purify or to maintain in good operat- 
ing condition than any other nickel bath. 

Mr. Hogabcom suggested that the con- 
ditions which were selected as standard 
for deposition from the sulfate bath were 
not compatible with the optimum condi- 
tions of operation at low pH, as deter- 


mined by W. 
matter of fact, 


Phillips*? in 1930. As a 


Phillips’ work was 


con- 
sidered in planning these tests. Allowing 
for the fact that our sulfate composition 
was much higher in nickel content than 


Phillips’, we believe that the conditions 
chosen not only do not conflict with his 
recommendations but also represent good 
practice in operating the Watts-type bath. 
The nickel content of both sulfate and 
chloride baths was high, namely 10 
gal. (75 g./L.). 


0z./- 


Professor Mathers’ 
sorry to say we 
analytical determination of the 

chloride present in deposits 
from the chloride bath. He will be inter- 
ested to learn that the best method for 
preparing spectroscopically pure malleable 


In answer to ques- 


tion, we are have not 
made an 


amount of 


32. Trans. Electrochem. Soc., 58, 387 (1930). 
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nickel is to deposit it with the aid of in- 


soluble anodes from a solution of nickel 
chloride® 5 

It was particularly gratifying to learn 
that Mr. Tucker’s results with a_ bath 
purified by commercial methods were 


essentially the same as ours. 

We believe with Baker that 
the higher hardness of the deposits made 
from the chloride 
to inclusion of 


Professor 


bath is due primarily 
nickel hydrate. In 
theories of Mac- 


more 


accordance with the 


naughtan, Gardam and Hammond** one 
would expect the suliate and_ chloride 


ions of the two baths to have quite dif- 
ferent effects upon the occlusion of colloi- 
dal basic nickel 

cathode deposit. Their 
small 


compounds in the 
results showed that 
chloride added to a 
sulfate bath caused reduction in the hard- 
ness of 


amounts of 


deposits. The presence of large 


amounts, however, reverses this tendency. 
Blum and Kasper**®, and by 
Much remains 
to be learned about the mechanism of the 
colloidal processes involved at the cathode 


in nickel plating. 


as shown by 


the work under discussion. 


33. Fink and Rohrman, Trans Electrochem. 
Soc., 58, 418 (1930); wan Arkel “Reine 
Metalle,” p. 351, Berlin (1939), 

34. See footnote 33, 

35. Trans. Faraday Soc., 31, 1203 (1935) 
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Joining Thin Tubing to Cast 


Brass 
In making an _ immersion 


Harold E. 


delphia had a 


type urn 
Trent Co. of Phila- 
problem of 
flat tubes to a cast 


heater, the 
joining eight 
center. The 
tubes, as illustrated in this case, are cop- 


brass 


per, but to meet some conditions a_ steel 
alloy tube is used. An electrical heating 


unit must be inside the tubes 
After fluxing the 


tubes, the unit is 


assembled 
before the joint is made. 
brass center and the 
assembled on a frame or jig and heat is 
applied with a torch. There are 
to be completed which normally have to 
withstand pressures up to 100 Ibs. per 
square inch and stay lJeak-tight under con- 
ditions of repeated heating and cooling. 
The thin section of the tubing makes it 
desirable to keep the heat for making the 
joints as low as _ possible. The brazing 
alloy used, Easy-Flo, was selected because 
of its low flow point—l175° F. 
cause its 


16 joints 


and _ be- 
content assured a ductile 
joint and strength as high as the tubing. 
By concentrating the heat on the 


silver 


heavier 
joints are made with- 
out damage to the thin metal tubing. As 
the center section reaches a dull red heat, 
the brazing alloy is applied to the joint 
and the heat is shifted 
the tubing to assure a 
heat. The finished joints are smooth and 
even, requiring no finishing work. The 
brazing alloy is used on both the 
copper and steel alloy tubing. The free 
flowing and rapid penetration of the braz- 
ing alloy make this a fast and economical 
method of doing this difficult job. 


cast brass center, 


momentarily to 
uniform brazing 


same 
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Here is a chart that gives the gal- 
lons of liquid in any horizontal tank 
without the of 


figures, or computations of any kind. 


use tables, formulas, 
Simply start at the left and zigzag 
the 


demonstrated 


chart 
the 
dotted line and the number of gal- 


a ruler or thread across 


three times by 


as 


found in column 


How 


lons in a tank 84 inches in diameter. 


lons is immediately 


G. For example: many gal- 


the depth of liquid being 30 inches, 


and the length of the tank being 142 
inches ? 

Run a straight line through the 
G4, column A, and the 30 in column 
B and locate the intersection with 
column C. By means of the eye fol- 
low the radiating “guide lines” to 
column D, locating a second point 
ol intersection. From this latter in- 
lersection, run through the 142, col- 
umm E, and locate the point of in- 
tersection in column F. Then from 


this point run over to the 84, column 
li, and the 
G will be found to be close to 
the 


great 


column 
1.050 


intersection in 


vallons, which is 

One of the 
this chart is that it takes care of any 
depth of liquid from 1/10 of an 
inch to the full capacity of the tank. 
To make the 


answer. 


advantages of 


absolutely clear. 
the writer sketches 
showing the diameter of the tank 
D, the depth of liquid H, and _ the 
length of tank | 


leading from 


chart 


has’ included 


with wavy 


the 


arrows 


them to proper 


columns. By following them no mis- 
take can be made. 

The range of the chart is amply 
wide. It will take care of any diam 
eter from 2 inches to 200 inches and 
of any length of tank from 10 inches 
tc. 100,000 inches. 

This chart will give an answer 
much more quickly than tables for 
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By W. F. Schaphorst, 


INCHES 


DIAMETER, 


ceuse it 
sion 
whereas tables generally 
diameters 


24°, 28, 
are 


lengths of 
inches, it is plain that not only will 





A Handy Horizontal Tank Chart 
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formulae. It is surprisingly accurate. 


It is more complete than tables be- 


of 


inches to 


care every dimen- 


takes 
) 200 


between 2 inches 
7 
SKIp many 


and only 


De 
oz , 


lengths giving 
34", ete. 


confusion all dimensions 


given In 


avoid 
inches. 

care of 
100.000 


takes 
up to 


column E 
tanks 


Since 


this chart compute tanks but it will 
include long pipes whenever it is de- 
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Repair Welding, Brazing and 


Soldering of Light Metal Castings 


By Edmund R. Thews 


Consulting Metallurgist 


Berlin, 


Reference has been made in the February installment of 
the pronounced heat expansion and contraction of light 
metal alloys. It is obvious, for this reason, that if welding 
is carried out without preheating of the casting. the weld- 

¢ heat is rapidly conducted away from the weld sec- 

so that when the welding process is completed it 

will tend to cool off and contract correspondingly rap- 

ily. At the same time, the casting itself, which originally 

was at a much lower temperature, still takes heat from 

the hot weld section, resulting in the expansion of the 

asting proper while the weld section contracts. The 

hermal stresses thus set up are based on_ irrefutable 

hvsical laws and even the best of welders is unable to 
isure his sublime skill against this fact. 

reheating of castings for repair welding thus repre- 

nts a necessity regardless of type, size or shape of the 

stings. The only question remaining is the selection of 

roper kind of heating adapted to every individual 

se. Small castings weighing up to 1 or 2 pounds each 

preheated with a soldering torch in a manner 

ilated to effect. absolutely uniform heating of the 

istings. Larger pieces up to 10 or 15 Ibs. (de- 

on the general equipment of the foundry) can 

ited on simple, primitive arrangements such as 

steel plate heated from beneath, with asbestos plates 
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Longitudinal section of pre-heating furnace. 
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Germany 


surrounding and covering the castings in order to attain 
a maximum of thermal uniformity. The larger the cast 
ings involved and the more complicated and _ intricate 
their shapes, the more substantial and carefully arranged 
should be the apparatus employed for this purpose. 


Preheating Furnace 
It is not necessary, however, to spend large invest 


ments on furnaces of this type. The author designed 
the preheating furnace indicated in the Figures No. | 


and 2 showing longitudinal and cross sections of 
the construction. It is well known that at the pre- 


heating temperatures in question, which range between 
600° and 750° F., 
shape of the castings, the strength and hardness of the 
latter have suffered considerable reductions. If during this 


depending on size, composition and 


period, the castings (especially of the complicated, heavy 
types) are handled without extraordinary care, fractures 
or sectional overstressing will result, the latter being the 
more dangerous alternative if it proceeds unnoticed 
Whatever ihe preheating system selected, therefore. it 


absolutely necessary to leave the preheated casting in 
its original position and to place it beforehand into a 
position permitting of the welding manipulations with 
out moving the casting. 
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Fig. 2. Cross-section of pre-heating lurnace. 
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It appears clear from the above description of my 
furnace that in view of the delicacy of the mechanical 
properties of aluminum castings at the preheating tem- 
peratures involved, the primitive arrangements indicated 
above should be avoided wherever possible, unless the 
character of the production is such that repair welding 
represents an isolated occurrence. It is even advisable 
in such cases to construct a small heating arrangement 
with only one chamber along the lines indicated by 
Figures | and 2 and adapted to individual requirements. 

Another extreme is represented by castings which due 
to their enormous size cannot be handled in a way per- 
mitting the use of furnaces of any normal size or type. 
Castings of this size are very expensive, of course, and 
a certain amount of preparation costing a fraction of one 
per cent of their value may then be justified. Large 
chambers heated by waste gases resembling, in principles, 
large annealing chambers can be used, the castings being 
transported into these chambers on suitable bogies. If 
the rolling gear of these vehicles operates sufficiently 
smooth and soft, no internal stresses will be induced 
within the casting by the transport into and out of the 
preheating chamber. The excessive radiation of heat from 
the large castings during the welding operation can be 
overcome by a number of measures including asbestos 
aprons, ete, It is also possible to protect the welder’s 
stand with asbestos boards, leaving only sufficient space 
for his arms, etc. Where the castings are so large that 
even this alternative is impossible, or where suitable 
chambers are not available, local preheating may remain 
the only choice. This can be effected with the soldering 
torch and should extend over as large an area as possi- 
ble —eventually by two men. The effect of this treatment 
should be to obtain as gradual a decline of temperature 
from the weld section toward the outside as possible in 
order to minimize the possible stress effects as much 


as possible. 


Vv elding Procedure 


The welding process itself is started by covering the 
welding section with a little flux and heating the surfaces 
up to welding heat. If the faults have not been cut out 
previously, they are now cut out with the torch using a 
steel tool of about 1” diameter having one flattened 
and sharpened end, straight or bent into a suitable angle. 
while the other end is shaped into a handle. The weld 
is thus fused and scratched out until all metallic surfaces 
are perfectly clean, the most preferred shapes of the 
cavities being open or inverted Vees. The author pre- 
fers the second or “swallow tail” recesses which doubt- 
lessly yield a better “hold” and tighter joints than the 
V-ing cuts. The opinion that maximum adherence must 
be obtained without this “trick” is beside the point. If 
closing a Vee and a swallow tail cut is effected with 
equal care and precision, the latter will be more satis- 
factory beyond doubt, and that is the goal to aim for. 
Another question is the attitude of the customer who 
actually may wish to see a trick in the swallow tail cut 
with a view to cover up possible shortcomings of the 
welding operation. If the customer insists on the Vee, 
his will be done, but the swallow tail cut is the most 
advantageous if quality is the only consideration. 


Welding proper is commenced by fusing a little metal 
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from the inner surfaces of the cut. The tip of 
covered with the flux paste is held into the | thus 
formed and gradually fused by holding the ti, 
neutral flame on to the bath (not against the ; 5 
lower end of the rod is now moved to and fr 
the submerged surfaces of the cut producing 
contact between the solid and fused metal. ( " 
be taken to heat the fused metal to a tempera iust 
above fusion temperature in order to avoid ov 
and spoiling of the weld metal. If the temperature 5; 
to bright red heat, the flame is removed and rubbiy 
of the rod within the bath continued until enoweh pod 
metal has been melted off to reduce temperatures 
desirable degree. 

The above comments apply to weld sections of up to 
about 3 inches length. Still longer welds should 
effected in stages of about 2% to 3 inches each After 
finishing the first sector, the hot weld is permitted t 
cool down to about 600° F.; the next sector is then cy 


out and welded as described. 


After finishing the work, it is absolutely necessary { 
the purpose of homogenization of the structure to let th 
casting cool down as gradually as possible. Where pre 
heating furnaces are not available, the welded casting 
should be surrounded and covered with asbestos board 
so as to retain the heat as long as possible. 


The question of the suitability of the various types 
of welding flames is of lesser importance. It appears tl 
in the U.S.A., oxy-acetylene flames are preferred, w! 
in England and on the Continent, oxy-hydrogen and ox 
methane flames are usually employed on account of th 
softer heat (preventing superheating of the fused met 
and because of the fact that their path can be obser 
without smoked glasses. The hotter flame of the ox 
acetylene torches which forms an advantage of this typ 
of flame in the welding of copper and coppel alloys 
possibly even of aluminium and aluminum alloy sheets 
and plates is of no importance whatever in repair \ 
ing of preheated aluminium alloy castings. 


It is frequently possible, or necessary, in the case 
deep crevices caused by cutting out pipes, cracks 
placed bore holes, etc. to fill up the holes with molte 
metal of correct composition without going to all t 
trouble connected with regular welding operations. Alte! 
preheating the casting to a suitable temperature, the weld 
section is cut out as described above (unless this wa: 


effected previous to preheating). While for ordinar weld 
ing processes, the author is in favor of previous cutting 
he prefers subsequent cutting in this latter instar 
cause of the fact that part of the metal removed 


the crevices should be pulled upward and left on 

edges so as to form a dam of metal about 1 

high all around the crevices. The hot bottom and sides 
are then sprinkled with flux powder and fused meta 
superheated to 1450° F. is poured in until it : 
hole up to the top of the dam (in order to collect a 
bubbles, dross, etc. into the excess top layer n 

off after welding). In order to ensure perfect ac/esi0! 
of the weld metal to the walls, the metal shoud » 
puddled with the preheated steel tool and the si ind 
bottom of the recess scratched so as to remove al! oxide 
films which may possibly have formed in spite 
fluxing operation. 
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isting is then permitted to cool off as slowly 
le and the excess metal machined or ground off 
is ed. 

atter of subsequent heat treatment appears to 
eoretical importance only. It has been argued 
-pite of all precautions, the process of welding 
to introduce thermal stresses within the cast- 
these can be removed only by suitable heat 


trea t. ie. by annealing the casting to a temperature 
850° to 900° F. The author and others found 
that the welding process has been carried out with 
du ind attention to detail, no subsequent annealing 


is required. Full thermal equalizing effects 
obtained only within a range of 950° to 1000° 


| iny case, and these temperatures are so near the 
danger range (overheating) that the disadvantages risked 
by this treatment overweigh the possible advantages by 
far. In any case, a temperature of 900° F. should not 
be exceeded. 

Brazing 


nay sometimes be considered necessary or ad- 
vantageous to carry out the repairing of light metal cast- 
ings at temperatures lower than those required for weld- 
ing. This is the case where suitable equipment for 


preheating or welding is not available and where general 
conditions seem to be adverse to the subjection of 
lelicate o7 complicated ) castings to elevated tempera- 
tures. If repair brazing of these castings is carried out 


orrectly. there really is very little practical difference 
tween welded and brazed repairs, with the possible 


| 


exception of corrosion resistance toward certain corrosion 
agents accidently influenced by the difference of com- 
position between the light metal castings themselves and 
the brazing alloys which contain a certain percentage of 
metals such as tin and zine calculated to reduce the 


brazing temperatures to the ranges adapted to this process. 


lt is usually specified that brazed séctions must ex- 
ilues for tensile strength, elongation, elasticity. 

ch resistance, etc. substantially the same as those of 
ght metal castings themselves, i.e. the brazed casting 

st resist the same stresses as the corresponding sound 
istings. They must also react similar to all finishing 
nts including machining, milling. filing and grind- 
ing. As a rule, the workability of brazed sections is 
learly better than that of the light metal castings them- 
selves. The fusion temperatures range from 750° to 1100 
ending on conditions and specifications, and the 
temperature resistancies of the brazed sections, while 
lower as a rule than those of the castings, suffice entirely 
lor purposes for which the latter are used. If com- 
paratively high operating temperatures are actually re- 
is possible to select brazing alloys melting at 
L050 1100° F. which are as resistant to elevated tem- 
itures as any light metal alloy castings yet produced. 
Att n should, in this connection, be called to the 
{ the castings are to be subjected to elevated 
mperatures for long periods, alloy diffusions will take 
ice he course of time, especially along the boun- 
the brazed sections. If, now, the brazing alloys 
sed so that the influx of certain other metals 
illoys deteriorates the technical properties of 

alloy, the latter obviously is unsuitable. 
much preferable in cases of this type either 
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to weld the fault with an alloy composed exactly like 
the casting itself or to scrap the casting. Welding must 
not be carried out for its own sake but should be applied 
only where it is the. better alternative technically and 
economically, The same applies to brazing and soldering 
for repair purposes. 

A certain amount of diffusion will take place during 
brazing in any case and doubtlessly is advantageous or 
even necessary for perfect results. Experience has shown 
that the depth of diffusion or penetration may occa- 
sionally reach 4g” to 4%”, depending on the brazing 
alloy used, brazing temperatures, composition of the 
castings and the length of brazing period. Experiments 
have shown that within a brazing period of about 20 
minutes and at a high brazing temperature of 1100° F., 
the depth of diffusion easily reaches 14” while if for 
one reason or another, this period is exceeded, this depth 
may reach even 3/16”. It is obvious for this reason that 
in order to avoid disagreeable changes of technical prop- 
erties within this boundary range, the composition of 
the brazing alloy should also be considered from this 
point of view. 


Composition of Brazing Alloys 


Exact compositions of the brazing alloys usually are 
secrets of every one believing to be in possession of the 
best ones. Practically all of them contain 70 to 95 per 
cent of aluminum and 30 to 5 per cent of alloying con- 
stituents including particularly copper and tin. Many 
alloys of this type also contain zinc and bismuth while 
a number of brazing alloys contain some antimony as 
well. In order to obtain minimum melting temperatures 
in spite of the high aluminum contents, it is a general 
practice to use as many alloying constituents as possible 
even if their total percentage is relatively small. Some of 
these alloys contain as many as 6 to 8 alloying con- 
stituents besides aluminum, the average being about 5 
to 6 metals. Three aluminum-rich alloys of this type 
have the following composition: 


Composition of Brazing Alloys 


I i] LI 
Aluminum 95 95 95 per cent 
Copper l ] 2 o 
Tin 4 ] ] 
Zine l - 
Bismuth 2 l - 
Antimony l ” 


Brazing Fluxes 


The fluxes, which are always required in connection with 
repair brazing and welding of light metal castings, are com- 
posed of mixtures of chlorides and fluorides of the alkaline, 
alkaline earth and straight earth metals and frequently 
contain the corresponding lithium salts as well. A typ»- 
cal flux of this type contains 45 per cent potassium chlor- 
ide, 30 per cent sodium chloride, 15 per cent lithium 
chloride, 7 per cent potassium fluoride and 3 per cent 
potassium bisulphate. 

A very necessary, but frequently neglected, condition }s 
the complete removal of even traces of the fluxes after 
welding. It does not suffice to merely wash the finished 
weld with cold water since many of the flux materials 
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used for this purpose are but slowly soluble in cold 
water. Hot water or steam should be employed in con- 
nection with a long handled brush to remove the last 
traces of this material. Efllorescence, developed after 
some time of usage of the castings, usually indicates in- 
suflicient washing, instead of galvanic corrosion effects 
due (as is frequently claimed by the brazers themselves) 
to unsatisfactory composition of the brazing or welding 
metal. It is often found beneficial to dry the washed and 
cleaned section carefully and = to apply a thin film of 
linseed oil or some other neutral oil, while rubbing the 
surface of the section with parafline wax is also claimed 
to vield improved results, 

If all the above described precautions are observed, re- 
pair brazing usually is fully as satisfactory as welding 
with respect to mechanical as well as chemical properties. 
Indeed, experience has shown that for the light metal 
alloys of the aluminum-copper and the aluminum-zine 
groups. brazing is distinctly more advantageous than 
welding, even if the latter is carried out with exactly the 


same alloy as the casting itself. 


Corrosion Resistance 


Phe corrosion resistance of the brazing alloys is satisfac- 
tory, although not quite as good as that of welding 
metals. On account of the high aluminum contents (from 
60 to YO per cent) the difference of potential between the 
brazing alloys and the castings themselves is very small, 
amounting to 0.02—0.1 volts. Much depends upon the 
choice of alloys and general corrosion conditions, but it 
can be stated that brazing alloys containing compara- 
tively small percentages of copper (i.e. between 2 and 4 
per cent) yield more resistant brazings than the groups 
containing 5 to 10 per cent of copper. It is natural that 
the difference of reaction to corrosive agents changes 
with increasing temperatures and that short heatings to 
comparatively high temperatures may change the cor- 
rosion resistance of the brazing alloy forever. All these 
points must be considered when selecting brazing alloys 
for the purposes involved. Loosening of the brazing 
section due to elevated temperatures is a very rare oc- 
currence, but it does not take place at temperatures below 
about 950° F, 

The mode of application of the repair brazing process 
does not differ in any important respects from the cor- 
responding welding process. Preheating need not be to 
so high a temperature, but even this factor is not of 


eoverning importan e 


Soldering 


While welding and brazing of light metal alloys are 
employed with equal advantage to cast and wrought 
metals (brazing being somewhat better suited for the 
former and welding for the latter varieties), soldering is 
reserved almost exclusively for aluminum and light metal 
castings It is realized that repair soldering exhibits 
considerable disadvantages. but the ease and simplicity of 
pplication characterizing this mode of repairing light 
metal castings renders this process the most advantageous 


where the mechanical and corrosive strengths of the cast- 


ings need not exceed a certain low average. 
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The strength values of the soldered sections 
are bound to be comparatively low for tw: 
1) The adherence of the soldering alloys « 
superficial even if the constituents of suitably 
solders are able to form solid solutions with the 
allovs by diffusion. (2) The zine or tin alloy 
this purpose are relatively non-noble and correspond 
sensitive to corrosive influences unless properly 
(3) Due to the easy oxidation of these alloys. 
if subjected to the normal soldering temperatures | 400 
790° F.), oxide impurities within the soldered sect 
must be guarded against by suitable manipulations 
On account of the difference of electrolytic potential 
tween the light metal casting and the heavy metal s 
galvanic elements are formed at the boundary bet 
these metals which, in the presence of an_ elect) 
including atmospheric agents, are bound to lead | 
composition lowering not only the tensile strength 
the general corrosion resistance of the soldered sect 
but possibly also to the complete destructior 
solder. (6) Aluminum exhibits a tendency toward 
formation of decomposable metallides. ete. which 
fy the electrolytic, or galvanic action mentioned al 
It has been practically impossible as yet to find 
answering the general requirements of solders use: 
this purpose, besides withstanding the effects of th 
influences (5) and (6). and statements or claims 1 
contrary can be discounted without compunctiot 
the copper-tin alloys of specifically fixed composit 
recently suggested for this purpose are no answer t 
foundrymen’s prayer. and if the influence of 
electrolytic potentials on corrosion still holds 
hard to see how alloys composed of known metals 
swering the general requirements placed in light 
solders can get around fixed physical laws. It 
possible, perhaps, to develop some process of sold 
reducing the rate of corrosion by certain or all 
agents, but the selection of different allovs can 
limited qualitative results. 

Innumerable alloys have been developed and e1 
for this purpose although few really good impr 
have been made since first these soft solder alloys 
introduced by Thowless about 1885. although the - 
frequently added in those days has now been aban 
completely. its practical value being nil, while raisi 
softening temperatures considerably. The s 
Richards’ solder (originally patented by Richards 
Patent No. 478.238) originally contained 78.5 
tin. 19 per cent zinc, 2.4 per cent aluminum 
per cent phosphorus (added as phosphor-tin).  |/his 
ture was later changed to one containing 71.5 
tin, 27 per cent zinc. 2.5 per cent aluminun 
per cent phosphorus, the last constituent being 
prevent the formation of surface skins. There 
tin-rich solders for the repairing of light met 


1 


to-day which differ in no respect from this all! 
While the quality of these alloys is as satis! 
possible in view of the characteristic proper! 
these alloys. they proved to be rather expensive 
purposes on account of their high tin contents. | 
European countries this disadvantage has beet 
poignantly than in England and the United Stat 
found that the zine contents could be raised « 
without lowering the general properties of the = 
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although the resistance to corrosion naturally 

ed thereby. Some alloys of this type such as 

|, Noiret solder contain as high as 8O per cent 

only 20 per cent tin, but these are unsatisfac- 

most common range of modern alloys of this 

about 15 to 50 per cent zinc, up to 25 to 30 

tin and some aluminum and copper, while some 

alloys contain small quantities of nickel, lead, 

bismuth, silicon and antimony. Lead must not 

sent in percentages of more than 3 per cent in- 

bismuth, the maximum percentage of cadmium 

per cent. Where tin is scarce, or where special 

ce is desired, the zinc contents may rise to 90 pet 

[he more pronounced degree of adherence of the 
ch solders is due to the formation of Al, Zn, 

sound. However, this compound is not stable at lower 

nperatures. It is formed only at temperatures of about. 

d above 500° F. and decomposes on cooling below 


190° F. Improved adherence still remains in spite of this 


decomposition, but the expansion caused thereby fre- 
quently spoils the work. 


Zine-rich solders usually are applied in a_ paste o1 
semi-paste state consisting of a fluid melt and_ solid 


rystals, especially where the zinc or aluminum contents 


re comparatively high or where low melting constituents 
ire comparatively rare. A much used alloy of this type is 


presented by the Wuest’s solder containing on an aver- 
thout 50 to 65 per cent zine, 20 to 30 per cent 
ninum and 15 per cent copper. 
The tin-rich solders, on the other hand, exhibit better 
iidity and higher corrosion resistance against many 
sion agents. They are also much more easily applied 
d more durable than the zine-rich solders. although 
ll these factors are greatly influenced by the mode of 
ipplication as well as by the kind of use (corrosive in- 
fluences. ete.). It is obvious that in machine castings, 
wered by oil throughout and at all times. the dura- 
bility of zine-rich solders will not be much less than 
that of the tin-rich types. The better appearance of aged 
h solders also does not count for much under cir- 
cumstances like this, while on account of the higher 
legree of adherence of zinc-rich solders of the Wuest 
pe its usefulness may actually be much greater than 


that of the much more expensive tin-rich alloys. 


ties in Solders 


much depends on the presence of small impuri- 
‘in both groups of solder alloys. Impurities of this 
ire magnesium and iron—even if these elements 
dded intentionally. Magnesium forms the compound 
\L.Mg.Zn, with aluminum and zinc, while iron con- 
stituents form the compound FeAl, with aluminum. It is 
nown that both of these compounds are as brittle 

ire sensitive to corrosion and their presence in 

p etal solders therefore is bound to deteriorate the 
ge technical properties of these metals. Copper, on 
hand, increases the adherence of these solders 
num is also present, the compound CuAl, formed 
two constituents adding much to the solvent 
and diffusibility. The softening or melting tem- 
of the tin- and zinc-rich solders can be raised 
red by increasing or decreasing (respectively) 
num and copper contents (5 to 10 per cent). 
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Attention is called to the fact that the aluminum con- 


tents of the soft light metal solders should not be raised 
above 10 per cent at the most, since this would raise 
the liquidus point of these solders to such an _ extent 
that the characteristic chief advantages of the soft solders 
over the brazing and welding alloys, i.e. their low tem- 
peratures of application, would be lost. This applies par- 
ticularly to the range of the tin-rich alloys, although it 
is of considerable importance only in connection with 
the zine-rich alloys containing up to about 50 to 60 
per cent of zinc. 


Solder ing Technique 


The mode of application depends to a large extent on 
the type and size of the castings repaired. Cleaning of 
the faulty sections and suitable cutting out of the faults 
themselves (if these consist of oxide or dross inclusions, 
etc., piping, cracks, etc.) should be effected with the 
care necessarily applied in welding and brazing. Swallow 
tail cuts yield better adhesion than ordinary V's, while 
if swallow tail cutting is impossible for local reasons, a 
certain amount of suitable undercutting should be at 
tempted in order to improve the anchorage as much as 
possible. Pre-heating in stoves is unnecessary, of course, 
since the temperatures involved do not exceed 750° F. 
It is advisable, however, to pre-heat the near surround- 
ings of the soldered section of large castings by means 
of the soldering torch. 

The soft solder should not be poured into the recesses 
or cuts prepared for this purpose, as this would never 
ensure safe degrees of adhesion. Attention must always be 
paid to the fact that aluminium and light metal surfaces 
are bound to cover themselves with an oxide film at once, 
even if these are far too thin to be observed with the 
eves. This is particularly true of preheated sections. In 
view of the fact that these films are exceedingly dense 
and adherent, they would not be removed by any soft 
solder poured on to or over them. It is always neces- 
sary for this purpose to “tin” the surfaces, which is 
effected by rubbing some of the solder over and_ into 
the surfaces by means of suitable wire brushes until the 
soldermetal film applied exhibits a brightly metallic. 
continuous mirror, This process destroys the oxide films 
previously formed on the light metal surfaces and ensures 
close metallic contact of the solder. The remaining opera 
tion is easy. The metal may be applied by any method 
desired. Deep holes are simply filled by pouring the 
metal into it, although, as stated previously, it should 
never be heated to complete fusion. which is not neces 
sary for the purposes involved if soldering is effected 
correctly. Every solder alloy has its minimum and maxi 
mum temperatures, the zinc-rich alloys being in a more 
viscous state than the tin-rich alloys generally. 

Considering everything, repair soldering is a much 
quicker and simpler operation than brazing or welding. 
and it can be carried out by practically anybody know 
ing the general outline of the process without having 
undergone a course of instruction or apprenticeship such 
as is required for brazing or welding. It is for this 
reason that repair soldering of light metal castings has 
maintained its position against the two other methods 
in spite of the technical disadvantages involved wherever 
the ultimate purposes of the castings do not require maxi 
mum mechanical or corrosive strength 
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PLATING AND FINISHING 
FABRICATION — ASSEMBLING 
METALLURGICAL — ROLLING 
CASTING AND JOINING 
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Preparing Sodium Gold 
Cyanide 


(). [| would appreciate your send- 
ing me a practical method for pre- 
sodium gold 


paring one ounce of 


cyanide, containing 46% gold. 
\. Theoretically, | 


cyanide 


ounce ot so- 


dium gold should contain 
72.4% gold according to the formula 


NaAu(CN),. For such a 


amount of salt, the most convenient 


small 


method of preparation is the electro- 
lytic one. 

Exactly 0.5 oz. of sodium cyanide 
quart of 


is dissolved in about 1 


solution warmed to 
\ piece of 24k. 


anode™ and is 


water and the 
about 120°-150° F. 
vold is used as the 
exactly 


intervals until 


0.40 oz. ot gold are dissolved. Note 


weighed at 


that the weights given are avoirdu- 
pois in all cases, 
lhe cathode is a small porous pot 
containing a 10% solution of sodium 
chloride and a piece of brass or cop- 
the electrode. A 


2.6 volts may be used. 


per as voltage of 

When the correct amount of gold 
has been dissolved, the cyanide solu- 
tion is evaporated slowly to dryness 
preferably on a steam or water bath 
The dry salt will have the following 
composition : 


63.0% 
9.2% 


Sodium gold cyanide 


9 

Caustic soda 

Sodium cyanide plus sodium 
27.2% 
46.0% 

G.B.H., Jr. 


carbonate 


Metallic gold 


Testing Strength of 
Electrodeposits 


©. Can you give me information 
as to the process used in determin- 
ing the tensile strength of deposited 
Also, what solution is best 


for use in separating a copper de- 


copper. 


posit from copper when making a 


female. 
\. There is no standard procedure 
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for testing the tensile strength of 
electrodeposited copper. In the case 
of heavy deposits of the order of 
those used in electrotyping work, a 
strip can be cut out and tested in 
a tensile strength machine. Dr. Blum 
of the Bureau of Standards has made 
tests of this sort. 
The main difficulty 


strength of thin 


in taking the 
is that they 
often break in the grips of the ma- 
Many 


for eS. be 


sheet 
chine. samples should, there- 
taken. and only those tests 
counted where the break occurs out- 
side of the grips. 

In the case of very thin electro- 
deposits, the tensile strength results 
reliable, 


irregularities in the deposit would be 


would not be as even slight 
of the same magnitude as the sheet, 
large effects. For 


sheets. a Scott ma- 


and cause unduly 
testing of thin 
chine can be used. 

films of 
copper can be done by treating with 


Separating copper from 


sulphide or dichromate — solutions. 
Waxing with a thin 


carnauba and beeswax is gvood. Use 


mixture of 


turpentine for a thinner. Apply light 
films and wipe off excess well. 
nickel nickel is 


troublesome. Deposit 


Separating from 
generally less 
a thin nickel on the original, treat 
this with a dilute (! 
tion of 


chromate and apply a light 


j oz./gal.) solu- 
sodium di- 
nickel 
flash and then go into the build up 


G.B.H., Jr. 


potassium or 


copper. 


Rusting of Safety Pins 
(). We are sending you samples 
of safety pins that have rusted in a 
few weeks of storage. We 


understand how they can have too 


cannot 


light a plate, inasmuch as they are 
plated 45 minutes. 
We are 


making the plating bath. 


using prepared salts for 


\. In spite of the 45 minute plat- 
ing time, the pins have a very thin 
coating of nickel. 
nickel 


The amount of deposited 
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will be dependent on the an 
current 


(amperage) going 
plating barrel. The amperage dray 
by the 


condition of the solution. the a 


barrel will depend 


and other factors such as 
load, condition of plating barr 
the generator. It is suggested 
first have the solution checked 
its chemical composition. It is so 
times difficult to maintain a solut 
in proper condition by the us 
prepared salts due to the fact 
some one constituent (such as 
chloride) may be required in 
amount than is supplied by th 
pared salt. To check on this 
touch with the manufacturers 
nickel salts. 

An ammeter should be placed 
the line going to the plating ba 
so that the best current for the w 
in hand can be known. It is believe 
you are not using enough current 

It is also important to have 
work chemically clean. A very sli 
film of oil or dirt will cause 
nickel to deposit non-uniform! 
dirt will also deposit 
of nickel. Examine the \ 
water-breaks after cleaning. 

\ simple qualitative test for 
porosity of nickel on steel work 
to dip the plated work in a solut 


delay the 


of copper. sulphate (about 2 ozs 
copper sulphate in a quart of water 
\ sample of the work can 
from the barrel and dipped 
solution. If it 
‘opper) it means that the nickel 
so thin that the steel under 


turns red (showl 


exposed. This is shown on 
closed pin, which was dipped 
per sulphate solution. The S 
this pin have sufficient nick 
to the fact that the ends 
more current in the 
tion). This is only a rough 
found that the ti 
of nickel on safety pins sh 
about 0.00006" for normal 
G.B.H., Jr. 


platir 301 


has been 


sistance. 
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sssociated with the 


Appreciation of Ernest Lamoureux 


By Fred A. Herr 


Los Angeles, Cal. 


er of a man who has been in 


American 

industry for more than half 
some 25 years of which were 
ant work as laborer, foreman 
itendent of plating rooms, con- 
of interest and value to every- 
industry, veteran and novice 


the career of Ernest Lamoureux, 


terpolated with 


ctionately as “Ernie” to all in 
who now is living in retirement 
ifs. 
to Mr. Lamoureux reminesce 
experiences is a_ pleasure all 
privileged to enjoy. In_ the 
unfolds, literally, the story of 
ectroplating during the past 
». In unfolding, too, the tale 
absorbing insight into early 
processes and developments, the 
methods and practices, and 
sequential growth of the = in- 
incidents and 
that many men still active in 
of the country will have littl 
recalling. There are names, 
who have heard the last roll 
others still living, the mere 
vhich will revive memories of 
ind the opening decades of 
entury, which were, in Mr. 


own phraseology, “the good 
for this biographical sketch 
1 in the course of an_ inter- 
the representative of METAL 


the living room of Mr. 
palm-shaded bungalow at 207 
Angeles. Mr. and 


ireux have lived in that city 


St.. Los 


coming from Chicago where 
ontinued to reside for seven 
wing his retirement from busi- 
) 

ireux was born in the village 
\ngel, Quebec, some 15 miles 
real, as the second oldest son 
{ nine children. In 1879, the 
1 to Cincinnati, and it was 
C. Davis Stove Co. in the Ohio 


that day that Mr. Lamoureux, 


ears old, made his entrance 
ting industry. The father, as 
two sons, obtained employment 
s plant. Young Lamoureux’s 
plating department consisted 
nd unwiring the work before 
iting, there being no racks in 
Later he was assigned to pol- 
uufing on cast iron, such as 
lor stove doors, and other 
ating department was under 
n of an uncle, who had 
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plated with batteries before the advent of 
dynamos. 

“We used two of the early types of 
Weston 


“and were also using rolled sheet nickel 


dynamos,” said Mr. Lamoureux, 
anodes. We had no rheostats or electrical 
instruments of any kind, and yet we turned 
work. All 


wheels were of the leather covered type 


out perfectly good polishing 
flat, grooved, in fact, shaped to suit the 
various forms of work. The final polishing 
wheels were double covered, the second 
covering being attached with steel pins 
left in until the glue was thoroughly dried, 
then removed. The wheels then were trued 
up and smooth surfaced, leaving a leather 
face free of pegs. We also used some of 





Ernest Lamoureux 


as he appears today. 

these wheels for buffing nickel plated work 
where the design was flat. Our first cloth 
buffs were cut square, then turned, like 
one would a deck of cards, placed on the 
arbor, tightened, and worn down to a flat 
surface in turning out the work. The first 
new type of wheels were Sea _ Horse 
leather in full hides, cut in various diam- 
eters and shaped to suit the work in 
hand. Later on cloth and canvas wheels 
came into use.” 

According to Mr. Lamoureux, the first 
real advance in electroplating was the in- 
nickel 
came into use during his period of service 
with the 


troduction of cast anodes, which 
Davis Stove Co. in the early 
1880’s. Solutions in use at that time were 
all of the double nickel sulphate type, 
he declared. 

In 1883, Mr. Lamoureux severed his con- 
nection with the Davis Co. and joined the 


1940 





Miller Plating Works’ staff. He 
eight years, doing polishing, buffing and 
plating, and at the expiration of that 
period rejoined the staff of Davis Stove 
Co., which, meanwhile, had changed its 


remained 


name to Favorite Stove and Range Co. 
and had moved from Cincinnati to Piqua, 
Ohio. 

Four years later (1885), he was offered, 
and accepted, a position as supervisor of 
the plating plant of the Sidney Holloware 
Co., at Sidney, Ohio. This, according to 
Mr. Lamoureux, marked the beginning of 
nickel plating of cast iron household hol 
low ware, the period predating the intro 
duction of aluminum for househeld uten 
sils. 

In 1898, he transferred to the Columbus 
sicycle Co., Columbus, Ohio, as foreman 
of the plating department. While this was 
in the early days of the bicycle industry, 
the firm, according to Mr. Lamoureux, had 
a production of 250 to 300 per day, and 
operated day and night shifts ranging from 
200 to 250 men, depending upon season 
able demand. 

Plating shifted from the 
sublime to the ridiculous during his three 
year service with the 


requirements 


bicycle company. 
During the first year, he recalled, only the 
highest quality of plating work was de- 
manded. During the second year, due to 
growing competition, restrictions were re 
laxed, and the company even went to the 
extreme of plating with 
over 120° emery 


duplex copper 


finish, a process which 
had been recommended by a supply con- 
cern, 

“It caused nothing but grief,’ Mr. 
Lamoureux replied to the question of how 
that experiment had reacted. “We finally 
went back to 120 grease finish, and—in 
the third) year—resumed_ real _ polishing 
and turned out the highest grade of work 
possible at that time.” 

New ideas and new methods in plating 
began to Lamoureux 
went to work for the Phoenix Bicycle Ran 
at Freeport, Ill., in 1901. Slight changes 
in solutions were being made right along, 
he pointed out, and 


appear when. Mr. 


rheostats and am 
meters, which had been used to a limited 
extent at Columbus, were employed on a 
wider scale in the Freeport plant. The lat- 
ter was considered as having one of. the 
most modernly equipped plating works of 
the time. 

The Phoenix Co. in 1903, sold out to 
the American Bicycle Co., 
in process of 
of that 


plating room supervisor of the 


which was then 
formation as the colossus 
industry. Refusing an offer as 
Monarch 
Bicycle Co., Chicago, a subsidiary of the 
\merican Bicycle Co., Mr. Lamoureux took 
a position with the Dayton Fan and Mo 
tor Co., at Dayton, Ohio, in the summer 
of 1903. The firm manufactured various 
types of fans on which the finish had to 
match that of lighting fixtures and hard 
ware in offices, restaurants and railroad 
cars. 

“Here,” said Mr. Lamoureux reflectively, 
“we solved a really bad spotting-out prob- 
lem, the bugaboo of all platers, then as 
now. The fan blades of ceiling fans were 
mounted upon cast iron brackets with 
stems inserted into a cast iron spider with 
a dome effect at the bottom. These were 
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highly polished and brass plated. After he joined its sales staff. Mr. Lamoureux retirement from its active 










Stall 
much experimenting, we hit upon the idea is proud of the record achieved by that Resolve that this testimony 
of putting these parts into an oven at firm, which within two years built up a be spread upon the minutes of 
about 350° F., after plating, but before volume of business sufficient to warrant of directors and that an engr 
buffing. Our spotting-out difhculties dis the opening of a Chic ago ofice and ware- thereof be sent to him. 
appeared entirely.” house, and within another year quintupled Adopted 

In recounting these experiences, Mr. its business and erected a Chicago branch 





October 29, 1929. 












Lamoureux chuckled softly and said he factory. The name of the company was A. P. Mum 
was vemieded of o remark made savecsl later changed to A. P. Munning and ee mae Sian 
years ago by the late H. E. Wilmore to Co., and still later, through mergers, be- — <Aainenes ot B 
a group of friends to the effect that he came the present Hanson-Van Winkle- E. N. Boice, Secretary. 

did not believe that “Lamoureux had Munning Co. To the firm’s entry into the His activities in connection ith 
ever spent a day in his life in a plating plating field, Mr. Lamoureux declared, can American Electroplaters’ Society ar 
room.” The extent of Mr. Lamoureux’s be traced many changes and developments cintly condensed in a_biographi: 
experiences in this respect will, therefore, in the industry, the beginning of scien which has been prepared by tI r 
come as somewhat of a surprise to many tific research, and the founding, by Mr. ef Los Angeles Branch for subn 

of his friends in the industry. Munning of the Metal Finishers Equip- the national committee at the 1940 











The fact that relatively good and dura ment Association. vention, 
ble work was achieved in the early days “The evolution from low purity nickel The following outline of Mr. Lamourey, 
without the aid of modern methods, and anodes to high purity had its origin in the career has been drawn and will be offer 
that little rusting and corroding problems New Jersey plant of Munning Co., said at the convention with the request tha 
of serious consequence were experienced, Mr. Lamoureux. “It came about through be admitted to honorary life members| 
may be accounted for in several ways, an order for a set of anodes on which was in the A.E.S.: 
Mr. Lamoureux asserted. specified 97-98 per cent, and afterwards “We present’ for your considerat 











‘ , ‘ das 96-97. This was the firs 
“Unquestionably we had better castings, tandardized as 96-97. This was the first Honorary Membership the nam 


he said. “The quality of the polishing was commercial plating with such anodes and ERNEST LAMOUREUX, and subn 
infinitely better than that which prevails single nickel salts. 








with a few pertinent records to 




















































































today. All work had to have a mirror fin The Hanson-Van Winkle-Munning Co, and justify our request: 
ish, and the polishers had to wipe off every according to Mr Lamoureux, , produced He became a member of th . 
piece of work with lime to make it as free the special order to specifications, but was foundation branch of the Society 
from grease as possible before delivering reluctant to engage in general manufac- York at its second meeting. 
their work to the plating room. Hence, ture of such anodes until their efficiency i. cee deine wk whe tas 
the cleaning problem was an easy one. had been demonstrated. Mr. Lamoureux, toad ties Chilean Me tiie 
The high character. of the plating, al is mid-west field man, pioneered their sale "ag 
though judged only by color and smooth- to the western trade. He assisted in the formation 
ness, was due to the time allowed. The “The issue of the success of such plates Milwaukee Branch and _ subsequent 
latter two conditions made it possible to Was quickly dec ided,” he declared. “The ganized st. Louis, Dayton -_ 
buff the work with 10- and 12-inch buffs subsequent history and progress is too well Rapids branches. 
with crocus, there being no lime solutions known throughout the industry to need His promotional work in 
available then. Therefore, all of the nickel further elaboration here.” interest of the advancement of the 5 
deposited, remained. None was ever cul It is his opinion that polishing in the and its ideals, as well as its wells 
through or off on edges or other places. plating industry has been a lost art for too well known to require elaborating 
Hence the amount of nickel actually de many years. He holds to the belief that He, with the late H. E. Wilm 
posited remained intact for protection of : truly durable plate will never be Oscar E. Servis, Past Supreme [1 
the base metal, whether iron or steel. achieved until such time as research in wrote the original Constitution of : 
“All of this,’ Mr. Lamoureux empha polishing is included in research of plat- ciety. 
sized, “may sound ineredible, but it is ing, with the object of restoring the art He originated the Plan of P1 
nevertheless true. The first rheostat we t polishing to its original standard. for the best and most valuabl 
used consisted of a loop of wire about Many other men in the industry share each year, and for exhibits by 
two feet long, with a cross bar which this opinion.—Ed.) the annual conventions. The 
ould be moved up and down.” Mr. Lamoureux remained in the selling submitted to the Society duri 
The second period of Mr. Lamoureux’s end of the business until 1929, when he tainistration of Mr. Walter Frai 
career began in 1906. He had spent the retired. For seven years thereafter, he made the presentation of the first aw 
previous 26 years in the plating rooms of made his home in Chicago. but in 1936 at the Montreal convention. 
arious plants. He was to spend the next moved with Mrs. Lamoureux to Los He was the first to advocat 
23 years on the road, selling to platers Angeles. Upon his retirement, the board mercial use of high purity a 
the products of such firms as Zucker of directors of the Hanson-Van Winkle- single salt solutions in connet 
Levett ind = Loeb, Munning-Loeb — Co., Munning Co. voted the following resolu- which it was also shown that 
Van Winkle-Munning Co., and Hanson tion and presented it to him in a _ hand- price of nickel in low purity a 
Van Winkle-Munning (C some leather brochure, which remains one double nickel salts was in rea 
While he was still with the Dayton Fan of his cherished possessions: than in high purity anodes 
and Motor Co. he received an offer to “For more than a quarter’ century nickel salts; also in this conne 
enter the selling field from Zucker-Levett Ernest Lamoureux has served the electro- in the light of developments 
and Loeb Co., of New York. He accepted plating and polishing industry with vision, paper in the Quarterly R 
ynd started with the firm in February, zeal and success, bringing to this corpora December-January-February 1913 
1906, being assigned to a_ territory em tion at its formation a wealth of expe another in the June issue 19 
bracing Johnstown and Pittsburgh, Pa., rience. make interesting reading in 
na their contiguous areas, all of Ohio He has loyally served the Hanson-Van prophesize developments of the S$ 
except Toledo, and parts of Indiana. Later Winkle-Munning Company and its prede- in the industry. 
that year he was transferred to Chicago, cessors during a development of the plat- He was associate editor of 
with the greater part of the middle-west ing and polishing industry into one of in 1914, and his editorial in 
as his territory. the essentials of American manufacture. ber 1914 Review might be read 
When the Zucker-Levett and Loeb Co It is with feelings of deep regret and preciation of the foresight in tl 
was liquidated in 1908, Mr. Lamoureux sincere appreciation of his faithful services ment in the Society itself. 
operated as a freelance sales representa to them, that the officers, directors and He was untiring in his efforts 
tive until 1911, when, with the founding stockholders of the Hanson-Van Winkle- ing and securing speakers for 
of Munning-Loeb Co. in June of that year, Munning Company learn of his voluntary educational sessions.” 












156 





METAL. INDUSTRY. March 





fh 
| 
jon 
} 
Was! 
4.E.S 
ireux 
ifler = 
la R 
1 
Whe 
Ip 
\ 
I 
iW YW 
\ 





rrance. of Webb Knight in top 
tie and tails at the Detroit 
ninds us of the appearance of 
(No—not Diamond Jim) at the 
D. C. annual meeting of the 
time ago. Brady had never 
, platers’ banquet and dance be- 
nquired of Pimper, now at the 
Standards, what the customary 
at these functions. He was 
equUuivar ally that platers were 
and top hat and tails were 

for entrance. 
vst of the people were seated 
nner tables, Brady made his 
splendent in shining top hat. 
ind tails and on observing that 
head waiter was dressed anywhere 


resemblant of his, he thought he 


wrong party until his pals led 


to say Mr. Brady felt con 
is presence but a few in 
lirected at his mis-advisors re 
disecomfiture somewhat. 

6 


\. Clarin recently took a much 


ition on a boat which our ad- 
s is his first real vacation 


* 
VacDermid is another one of 
rats who can enjoy a Southern 
In a recent letter Doug. wrote: 
nely spot (from a manufacturing 
ind | wonder why there isn't a 
lustrial activity here so | could 


juent§ visits. 


Notes at Chicago 


to congratulate the Chicago 
tl \.E.S. for a most success- 
oyable annual meeting. The 
the educational committee in 
microphones insured easy 
he talks without extra effort 
of the speakers. Dayton 
opy. 


' 


ilks were top-notch with the 
ng: Harold Faint, Ernest 
ro M. M. Beckwith and Austin 


7 
ge was there from Elkhart, 
ng a new papa, he had to 
without attending the ban- 


e 
nthaler, Henry Bornitzke, Bob 
Bob Steuernagel were sing- 
ses of Milwaukee’s meeting 
n April 6. Phil seems to 
ie strain of recent father- 


well, 
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Ernest G. Stenberg was sorry that the 
“boy wonder” president of Chicago Uni 
versity, Robert M. Hutchins, could see 
no learnin’ in football and abandoned the 
sport or profession at Chicago U.  Sten- 
berg’s boy was a star on the football team, 
and is also pretty good at baseball. 

o 

Reports are that Bob Redmond is quite 
an expert in cooking chicken dinners. In 
case any girls read this, Bob is a bachelor 

need any more be said? 





Some people die from disease and others 


who would rather die of ski fever than 


(Courtesy C, 


According to Ernest Stenberg, the first 
electrocleaning was done out Chicago way 
ly Fred Schulte, about 1910. What = say 
the rest of you readers? 

e 

Joe Nook from Kalamazoo looked = as 
chipper as ever. 

+ 

Oscar Servis had his proposed trip to 
Scandinavia spoiled by the European War. 
He and Mrs. Servis plan to attend the 
Los Angeles meeting in March and jook 
up Sonja Henie for the Scandinavian at- 
mosphere. 

” 

After the banquet and dance, night life 
centered: in the Udylite emporium with 
Ed Berry as Maitre d’What’s Yours?; in 
the L’Hommedieu room with Sam Cole 
serving them as they called ‘em; and _ in 
the Clinton room with Rudy Hazucha giv- 


rt 


ing service with a smile. 


h, 1940 


by 
old 
1. 


manager couldnt stop Jack Lockerbie, 
Ted. Eichstaedt and Alex Cardenas from 
singing a bon voyage song at 3:00 A.M 
to Hilfred McKeon on his departure t 
Mexico the next day or rather same day. 
7 

J. CC. Jaegemann of Racine, Wis 
showed us some samples of  anodically 
brightened stainless steel. The subject. of 
electrolytic brightening or polishing has 


recently 


J 


Pwo 


ac 


a 


hot 


but 


found 


detectives and the 


a 


here 


new 


lease of 


life. 


assistant 


1] 


cident, is one human be 

wwe. Clayton Hoff at Mt. Mansfe 

neent Daviss) 

| don't KNOW who the fellow shown 
low is but he appears to be enjoying 
recent lecture on. finishing rather we 
r isnt he? 




















One of the most humorous and harm- you will have to shout rather loud when Educational Session. was 




































































out 
less practical jokes is to engage two you talk to him. low members his difficulties 
strangers in conversation and privately mis The two lambs are led together and borrow what he described 5 
inform each one that the other is very start a shouting conversation that brings Seas” cut for use on the 
deaf and he will have to shout to make the hotel cops to the scene thinking there's printed program. To have 
the other fellow hear a fight going on. They find its only Niemo it seems, would run _ into 

However, when the participants in the and Joe telling about the wonders of money. So Coffin had bes 
stentorian conversation are prone to occa plating in their respective states. Viemo borrow one from some steams 3 
sional extravagant delineations it should leads with a story about using a tunnel which features “South Seas” . 
bye 1 happy party indeed. The following through the mountains as a plating tank circulars. 
drama has been based on information sup by closing both ends and filling the tunnel The Los Angeles office of \ , 
plied by witnesses, although age may have with plating solution. lar Lines and other ship com . 
colored the tale slightly Downes: Maybe you have never heard visited without result. All 

tell about our Naugatuck River. They tising, Coffin was told, is han \ 
Now Ill Tell One dump so much plating solution in it that York or San Francisco. 
no fish can live in it but it’s still of some “Will it be so expensive 1 
4 Drama in One Act and Two Scenes use to the plating shops on the lower part. of our own made?” = ask: 
: Near Derby, they use the water for bright Kroeschke. 
Dramatis Personae: , : hh sn cages gy mean aca 4 —_ ees es 
cipping an ave yuying acid. Some time t appearer that it would 
Dick Crane, A Player of Practical Jokes igo, two youngsters went swimming in it to Coffin, for the services of ' 
Viemo, A Guy from Oklahoma and came out copper plated. would be required to draw th lesig 
foe Downes, A Plater from Middletown We really have something, however, “You mean something like tl! i 
when it comes to a deep plating tank. (By Schindler interrupted, casually 
Time this time Joes voice has started to Coffin a rough pencil sketch wl 
(Cleveland Ceavention of AES —1936) weaken). . had been outlining during the 
Viemo (Becoming impressed with the lion. 
Scene One wonders of Connecticut plating): What “Precisely,” exclaimed  Coffir 
(Seda Fountain of Mosal Carter. Clex sort of tank is it? what we want, almost to a T, except 
land) Downes: \ts a chromium plating tank you ought to slip in a couple of 
and it’s so deep that any time we drop girls lolling on the beach.” 

Viemo: Howdy partner—what's all the work into it we have to hire a diver to “What beach?” demanded EF. R 
hootin’ and hollerin’ hereabout? cna th. man. 

Crane (who has just downed his third Viemo (retires muttering): Vd tell that “Never mind,” said Coffin. “A guy w 
~arsaparilla): Why, it's the meeting of the cuy some real stories if he weren't so can draw mountains and palm trees 
\merican Electroplaters’ Society. deaf. be stumped by a_ beach.” 

Viemo: ‘Lectroplatin’, now you're talk Downes (aside): Not a bad guy if he Schindler’s sketch showed the ser 
ing down my alley, son. Out in Oklahoma wasn’t so deaf. I wish he would buy an ridge of a mountain range, pres 
way, we do some mighty large plating, ear trumpet. Hawaii, with palm trees swaying 
the likes of which you Yankees have Say Dick—What the Sam Hill are you foreground. There was no bea 
never seen. Take our oil well = drills— all laughing about? tive girls to loll upon, but Br 
they may be several thousand feet long Finis ised to provide one if Coffin 


ind we have to plate them to prevent 





use his sketch. 










rust.-Mind passing the water, the soda So, if Earl finds it impossil 
dispenser made this last coke a_ trifle row, steal or highjack a halfton 
strong. 


surprised if Bruno Schindler art w 


Crane: How can you clean them? You with native girl’s dutifully lollin 





don’t have tanks that long do you? 














the front page of the Educational Sess 
Viemo: Down our way we have some program. The bovs are already 
ripsnortin’ sand storms and all we do is Bruno the Howard Chandler Christ 
expose the work to the weather and in Los Angeles : 
a few minutes the work is sand _ blasted e 
clean as a_ whistle kt cetera, et cetera. 





At the February meeting 





\iter hearing of the wonders of plating 

















. veles Chapter, Secretary Ray [ N . 
in Oklahoma for some time, Dick decides i . 
; ae , i reading a letter from Natior ~ 
i¢ s © Catch a rail or some rning, 
sy - Vice president Joe L. Downes W 


Crane: We have a fellow in Connecticut 





Mr. Downes urged the Chapter 





whom you ought to meet. He does some 





fine an exhibit at the Dayto it 





fancy plating but the only trouble with convention in June es it had at 





him is that he is hard of hearing and 





convention, 


you will have to shout when you talk to “Huh!” chuckled Solivan. 


























him exhibit won’t be hard to eg 
didn’t have any.” 
Scene Il Jack Gormley of A. C. Gilbert Co. and e 
{/ Rosenthal of Underwood-Elliott- ; 
Lobby of Carter Hotel Fisher Co. must be watching something ; Congratulations to: Leon K + 
Il iainaitiiinns j for his promotion to Resear -- 
(Sundry crowd of Platers, Chemists and ee See si of the Electroplating Division v 
lravellers) Brown arrived home in a bad _ temper. pont Company; to Ee mo 
Enter Dick Crane and Niemo. “Hang it, dinner not ready yet?” he said his election pro tem to the side! 
Crane: Has anyone seen Joe Downes? to his wife, “I'm going out to a_ res- of the newly-formed Lancaster I 
Voice: There he is in the corner telling taurant.” the A.E.S., and to Jim Cosgr 
Bill Seott about his black nickel that is ‘Can't vou wait ten minutes?” asked his worker and a good fellow for ! 
so black that a piece of charcoal will leave wife. ment to be Chief Chemist of t andat 
a white mark when rubbed across it. “Will it be ready then?” Steel Spring Co., Corapolis, P 
Crane (aside to Downes): I have a “No. but T'll be ready to go with you.” 
fellow here who wants to hear about some e A, 7 
of the big plating jobs that we do in Earl Coffin, Chairman Program Commit- Wy ahr 7 
Connecticut. He can’t hear very well and tee of Los Angeles Branch’s March 30 . 
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NEW PR (FS 
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SES, MATERIAL 


AND EQUIPMENT FOR 
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ype Filters for Plating 
Baths 


" ne of filter for the filtration 
ng solutions without the use 

has been developed by the 

eering Corp., Milldale, Conn. 

rs are said to be of simple 

ind can be taken apart, thor- 

ed and reassembled in _ five 

The filter assembly is held in 

single wing nut and is abso- 

roof. Due to its unique con- 

the manufacturer states that 

, ponent part of the assembly may 
shly washed, thus making it 

inge from filtering one type 





iSINg molded fibrous disc S. 


to another. Any degree of 
© obtained by filter sheets 
fibrous material, molded in 
i disc, available in several 


iy 


f 


ndards of density or porosity. 
said to be economical and may 
| at the termination of each 


models are constructed’ of 
teel, iron, bronze, nickel and 
and operate with a capacity 
0 gallons per minute, and 
il conditions are claimed to 
of their normal capacity, even 
ur run. 
ird models are very compact, 
proximately 9” for width and 
for length and height. They 
on ball bearing, rubber-cov- 
and their compactness, port- 
ht weight render them readily 
filter plating solutions in any 
plant. 


INDUSTRY, 





March, 


New Dilatometer 


4 new dilatometer, designed by Stanley 
P. Rockwell of Hartford, Connecticut, is 
now available through The Bristol Com- 
pany, Waterbury, Conn. 





Direct reading dilatometer. 


The Rockwell-Bristol Dilatometer, Model 
RB, is a direct reading dilatometer which 
both indicates and makes an ink record 
ot time-dilation and temperature-dilation 
changes simultaneously, during heating and 
cooling cycles of ferrous and non-ferrous 
metals, ceramics and many other materials 
of rigid form. 

Temperatures are recorded on a Bristol’s 
Pyromaster Potentiometer, 12-in. round 


chart and the time element is recorded 


by a separate pen through a _ Telechron 
clock. 

Further information may be 
from Bulletin No. 546. 


New Buffing Lathe 


A new buffing lathe, Type MO, designed 
for a range of work not requiring a heavy 
duty machine has been developed by the 
Hanson-Van Winkle-Munning Co., Mata- 
wan, 'N. J., 


ing equipment and_ supplies. 


obtained 


manufacturers of electroplat 


As shown in the illustration, a generous 
overhang for clearance is furnished. The 
body of the lathe is a heavy one-piece 
iron casting and the base dimensions of 
all sizes are 24” wide by 20” deep. 
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Drive is by “V” belt, with quick belt 
changing a_ special feature. Any on 
spindle speed from 1800 to 3600 R.P.M 
can be obtained and other speeds can be 
had by changing the motor sheave pulley 
The spindle is of 1%” to 154” alloy steel 





Vew buffing lathe with large overhang. 


Type MO lathe is furnished for 220, 
140, and 550 volts, 2 or 3 phase, 60 cycle, 
A.C. power circuit; also for special or 


other A.C. or D.C. circuits. 


Pneumatic Atomizing Nozzle 


A pneumatic atomizing nozzle, as illus- 
trated, has just been placed on the market 
hy Spraying Systems Co., 4021 W. Lake 
St., Chicago, Ill. This nozzle is available 
with internally mixed round or flat spray. 
It is screwed directly into a pipe where 
liquid is maintained at a constant level 
this same pipe serves as air supply header 
Standard stock construction is brass; other 
metals can be specified. 








Pneumatic atomizing nozzle. 


The nozzle is designed for chemical 
processes and humidifying in industrial 
processes where a constant proportion is 


to be maintained for intermittent spraying. 
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Worm-Geared Ladles 
he Treadwell Construction 


l Company, 
648 South 


Midland, Pa., has 


Iwelfth St., 


recently introduced a line of worm-geared 
idles, ranging in capacities from two to 
five tons, for efficient handling of molten 
steel and other metals. Salient construc 
tion features include a stopper rig for 


drawing pure, slag-free metal from bottom 
if ladle and a geared turning device so 
designed as to prevent any 
the ladle 
The stopper rig, or harness, consists of 
a carrier arm, slide, guide, and 


rod. The 


metal to bottom of ladle It has da sleeve 


movement ol 
due to weight of molten metal. 


stopper 
latter extends down through the 


on it made of fire clay or heat resistant 
terra cotta with graphite plug on bottom. 
When plug is raised, the molten metal is 
discharged through bottom of ladle and 
the slag, which floats on top, is prevented 
from getting into the ingot mould or cast- 
ing. 
Ihe turning mechanism, which is self- 
locking, consists of a worm wheel mounted 
on the ladle trunion and integral with the 
bail. This gear in turn meshes with a 
worm of sufficiently low pitch to prevent 
ladle. The hand 
wheel is mounted on a cross shaft with 
suitable gear for operating the worm. Rol- 
ler type 


any movement of the 


bearings are used and the entire 
mechanism is mounted in an oil tight case 


so designed that all gears operate in an 
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Worm geared 


ladle 


The illustration shows a four ton ladle 
suitable for handling molten steel. It is 
steel plate, is four feet high 
and four feet in diameter. Similarly con- 
structed 


made of *%” 
clearance 
are available for handling molten tin, bab- 
bit, lead, zinc, etc. 

The manufacturer will gladly 
complete information on request. 


ladles with less gear 


furnish 


Handee Mounted Wheel Chart 


An attractive 16” x 22” wall type 
mounted wheel chart is offered by the 


Chicago Wheel & Mfg. Co., 1101 W. Mon- 
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roe St. 


Chicago, Ill. It 

size, all the standard sizes and shapes of 

mounted available for 
] 


tool and die rooms and other uses. The 


shows, in actual 
wheels that are 


chart will be found especially helpful in 


checking shapes when ordering mounted 


wheels for sper ial jobs. 
offers abrasive 
wheels mounted on steel mandrels and a 


The company small 
special bonded wheel for long life grind- 
ing of welds, sharp corners or wherever! 
i tough hard bond is needed. 

The makers are willing to send a sample 
wheel and chart to any reader of Metatr 
Inpustry free of charge, so you can make 
your own tests and_ substantiate their 


claims in your own plant. 





Manufacturers 
Literature 








fir Filter. An illustrated 30-page book- 
let describing industrial dust 
and the applications of filtered air to air 


problems, 


conditioning, ventilation, drying operations, 
products finishing, ete. American Air 
Filter Co., Inec., Louisville, Ky. 


Alloys. 


log describing and 
g 


Copper and Its \ 68-page cata- 


illustrating products 
of brass, bronze, copper and _ nickel silver, 
made by Downs-Smith Brass & Copper 
Co., 304 E. 45th St, N. Y. City, Com- 
mercial dimensions of available stock are 
given. Numerous data tables for use in 
the selection of copper or its alloys are 
included. 


Couplings. Catalog No. 443, containing 
14 pages, Farrel “Gearflex” 


illustrating the details of de- 


describes 
couplings, 
sign and construction. It gives the ap 
plications, ratings, dimensions and weights 
of the various types of flexible couplings 
manufactured by this company. The cover 


Is blac k, and 


Birmingham Co., _ Ine.., 


silver embossed. Farrel- 


Ansonia, Conn. 
obtained — by 
the company at 344 Vulcan St., 
a # 


Copies may be writing to 


Buffalo 


Dilatometer. A bulletin describing the 
new Rockwell-Bristol dilatometer has just 
been released by the Bristol Co., Water- 
bury, Conn. The publication gives in brief 
form some essential facts regarding this 


















newly developed equipmen 
chart with record is shown 
Data regarding various types 
for specimen or sample requi: 


given. 


Electric Heating. A_ bookl 
depicting the use of electr 
electroplating, heat treatment 
brazing, chemical handling,  anod 
Various heating elemem 


available are also shown. GES.2377 


cleaning, ete. 
eral Electric Co., Schenectady, N, 


Face Shields. A_ folder of e M 
Safety Appliances Co., Braddock. T} 
& Meade Sts., Pittsburgh, Pa 
a new design of face shield whi 
a moisture resistant fibre headgear 


leather sweatband. 


Filters. An illustrated 4-pag 
the Alsop Engineering Corp., M 
Conn., describes new types of fit 
veloped for filtering plating solution 
Speed” filter discs are used wit! 
high filtration 
filters. 


capacity with 


“Handbook of Building Maintenar 
the title of a 64-page booklet of 
rock Co., 2301 Manning St., P 
Pa., giving suggestions for 
tenance of floors and walls of office 
booklet aes 
floor surfacing and wall surfacing 
terials, as well as tools for preparir 
surface and applying the surfa 
terials. Well illustrated. 


factory buildings. The 


Hull Cell. A 


Hull cell for determining the chara 


folder describes 


tics of electroplating solutions with w 

renges of current density. The equi 

consists of a cell, complete with 

a rheostat and ammeter. Kocour ( 

S. Christiana Ave., Chicago, | 
Inhibited Acid. A folder entit 

odine” inhibited 

acid solution that removes rust 


describes an 


careous scale from iron and st will 
harm to the metal. 
Paint Co., Ambler, Pa. 


American ( 


Inhibited Acid. \ folder on 1) 


describes an 


A 


inhibited acid 1 
for use in connection with pickling and 








Professional Directory 





Any plating solution analyzed for one 
dollar. We also make up reagent solu- 
tions. Send for information. 


Platers’ Laboratory Service 
1153 St. George Ave., Roselle, N. J. 


Serving the Plating Indust 
SCIENTIFIC CONTROL LABORATORIES 
Consultant Platers-Chem 
COMPLETE Laboratory 5 

20 cu. ft. Salt Spra 
Trouble Correction Speci 


600 Blue Island Ave. HICAGO 











——T 





G. B. HOGABOOM, JR. & CO. 


Consulting Chemical Engineers 


Solution analysis, plant design, process de 
velopment. Testing of deposits—composition, 
thickness, porosity, salt spray. 


$52 Mulberry St. Newark, N. J. 








J. B. KUSHNER, B.S., ©. EB 
“Personalized Plating Ser -<# 
bath analyses de yor 
pene I Installations. Advisers rvice. 
192 Broadway, N. 


COrtland 7-1156 














METAL 


INDUSTRY, 





March 

























So little ih CH (74 makes these 
LIC IMPROVEMENTS 


% 
£ 
@ is oN lad 




























































Y 
od 
" > 
t CAST IRON + 2.00% Nickel for IN- 
CREASED TOUGHNESS. 12-foot barking 
drum gears used in pulp and paper mills 
are subjected to wear and severe stresses. 
The Carthage Foundry & Machine Co.., 
Carthage, N. Y.. casts both gears and pin- 
ions from a Nickel 
alloyed iron of high 
machinable hardness 
and increased 
strength and tough- 
ness. With a50% steel a 
mixture the compo- 
sition used for these 
gears is: T.C. 3.20%, 
Si 1.20%, Mn 0.90%, 
Ni 2.00%, and Cr 
0.35%. 
» sad , a —“ 
CAST STEEL + 1.25% . ___ 
Nickel for STRENGTH. — 7) 
Dead weight has long been " a Ma 
problem in the design of - * A > 
‘ iilroad rolling stock—particu- : e 
larly freight cars. To cut down SP . o* 
xcess weight and still secure suffi- » Fs PR yy Tis 
ciently high strength and toughness to BS 3 id 
esist stresses to which freight car trucks 
subjected in service, the Buckeye Steel 
Castings Co., Columbus, Ohio, cast these yokes, a- 
well as side frames and bolsters, of a Nickel-manga- 
e steel. Tests showed a tensile strength of 95,000 
W i. The composition is: C 0.28%, Mn 1.50%, Ni 
ind Si 0.35% e 
cvivt 
1g aD 
—— 








































as 
— BRONZE + 1.00% Nickel Brass Works. Inc. of Indian- 
e for PRESSURE TIGHT- apolis, adds 1% Nickel to 
NESS. Motorcycle carbu- assure uniform density and 
CAGO retor castings are small, in- freedom from porosity. 
tricate, and subject to in- Nickel also aids machin- 
tense vibration. They must ability and reduces scrap 
ee . . . ** 
retain tightness throughout losses. Your inquiries re- 
é ; a wide range of tempera- garding uses of Nickel in 
, ys & r tures. To the regular 85-5-5-5 bronze irons, steels and non-ferrous alloys 
+ — Pal mixture Langenskamp, Wheeler are always welcome. 
e 
THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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STAINLESS STEEL POLISHING COMPOUNDS 


Are Proven Every Day in Every 
Kind of a Metal Working Plant 


i 
aie 


“4-A” Polishing Compounds Are Faster, More Efficient, More Economical 
for Polishing, Mirror Finishing of All Kinds of Steel, Including Stainless 
Steel and Other Alloys. 


CEMENT AND THINNER 


Use it on any kind of a wheel, soft, hard, medium. Results will speak 
more eloquently than anything we could say. 


Tell us about your toughest job, and we'll be glad to send the “4A” 
product that will solve your problem. No obligation, of course. 


Instead of glue, use “4-A” Cement and Thinner, a uniform substi- 
tute for polishing Wheels, Belts, Buffs, Rolls, etc. Samples of 
Compound or Cement sent on request. 


HARRISON & COMPANY 


HAVERHILL, MASS. 





























IT BETTER 


What a difference in your 
finished product when you 
use Paramount Felt Polish- 
ing Wheels for vrease polish- 
ing—that all important finish 
that swings the buyer's de- 


cision to your product. 


Aik Your tunpplies salesman 
for PARAMOUNT BRAND 


acon Felt Co. 


'*necC eH ESTE R oe. oe re Se ee oe ee ae Se 


METAL 


cleaning ferrous metals. 
ical Paint Co., Ambler, 


Votor Generator Sets. 
the Reliance Electric & 
Ivanhoe Rd., Cleveland, 
motor generator sets of 


producing direct current. 


Powdered Steel. Charles H 
i115 Lexington Ave., New Yor 
have announced a_ powdered 
Sinterloy” for use in powder 
The powdered steel is availabl: 
bon content of approximately 0 
and 0.8%. Sinterloy may, in 
be pressed directly into thes] 
finished product so that macl 
and metal losses are claimed 


tirely eliminated. 


Protected Metal. “It 

is the title of a folder of 1 
Nickeloid Co., Peru, Ill.,. which 
and gives a sample of pre-fini 
protected by paper. This paper 
removed and keeps the highly 
surface free from marring or 
during shipping or processing 
in sheets o1 coils. 


Tumbling Barrels. A 6 page b 
the Globe Machine and Stam] 
1200 W. 76th St., Cleveland, O}| 
scribes and illustrates a new line 


bling and burnishing barrels 





New Books 








Lubricants and Lubrication. By 
Clower. Published by MeGraw-H 
Company, Inc., New York. Siz 
614"; 453 pages. Price $5.00. 


This is a book which has beer 
for practical use to buyers, s 
users of lubricants and for those wl 
sign and operate machinery. 

\ discussion of the source, pr! 
refinement and theory of  lubrica 
given to better understand — the 
care of lubricants. 

Eleven chapters are devoted 
fundamentals of lubricants and 
and apply to all types of machinery 
industry. Six chapters cover in 
lubrication of steam turbines, 
gines, air compressors, refrigera 
chines, and all types of interna 
tion engines. The storing and ha 
lubricants are considered in deta 

The book is well illustrated, p 
with drawings to illustrate the 
of lubricants. 


\ valuable and comprehensive 


Vachine Shop Work. By Fred 
Turner and Oscar E. Perrigo. RB 
Aldrick Bertrand, Tool Engines 
Hammer, Inc., Milwaukee. Pu! 
American Technical Society, Cl 
Size 6” x 814”; 412 pages. Price 

This is the 5th edition of tl 
book on Machine Shop Work, 


been thoroughly revised and br 
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is a practical and authentic 
in a clear style, covering ap- 
methods including construc- 
se of tools and machines, the 
eir efficient operation and a 
modern production methods. 
is written in “How-to-do-it” 
roblems attendant with the use 
rated and power-driven tools 
d in detail. 
is included on the use of the 
which should enable the ready 
of the use of the slide rule. 
R nded to every man who works 
hine shop. 


¢ Vethods of Analyzing Plating 
Solut Fifth Edition, 1940. This 


hook was originally published in 1930 


ind | since that time, achieved a cir- 
ilat if over 10,000 copies. The pres- 
has been revised and brought 

ate by a number of changes in 
letails and by the inclusion of methods 
f analysis of the H-VW-M_ semi-bright 
kel (9-H) solution. Obtainable on _ re- 
est from Hanson-Van Winkle-Munning 


Co.. Matawan, N. J. 





Obituaries 





Col. Arthur F. Townsend 


Col. Arthur F. Townsend, chairman of 
the board of Raybestos-Manhattan, Inc., 
general manager of the Manhattan 
Rubber Mfg. Div., Passaic, N. J., died 
January 14, at his residence in Ridge- 


wood, N. J., at the age of 74. 
Col. Townsend was a_ graduate of 
Massachusetts Institute of Technology, and 


started as shipping clerk with the N. Y. 
Belting & Packing Co., rising to assistant 
nager at Passaic. In 1893 he, with sev- 
thers, organized the Manhattan Rub- 


Milton M. Wagner 


Milton M. Wagner, aged 77, died re- 
ly at his residence in Sidney, Ohio. 
Practically his entire business career had 
een with the interests of the Wagner 
Manufacturing Company. At the time of 
Mr. Wagner's death, he was president and 
reasurer of this company, and president 
ind director of the Wagner Hotel Com- 
H * survived by two sons, five grand- 
hildre brother, and two. sisters. 
aw 





Associations and 
Societies 





tleetrochemical Society, Inc. 


ng meeting will be held at 
Pa., April 24 to 27. There 
ientific technical sessions on 
Electr teel” and “Progress on Electro- 
and a Young Men’s Meeting 
Applied Physical Chemistry.” 











To You— 


WZ 


dei te Vou Ave 


Your FINISH Is What You Make It 


The first plating rack of work immersed in a “still” tank of 
sparkling clean, clear water .. . like the first drink of a sparkling 


champagne .. . starts a_ solution. 


Repeated immersions of either, 


gradually builds-up solution strength to a_ point of contamination. 


In the one, your plating FINISH is impaired. In the other 


your FINISH also remains to be 
nothing more or less than .. . what 


seen. Both can only be 


you make them. 


As a contrast ... the last plating rack of work passing through 


“VORTEXEDDY” Spray Rinse Tanks 
meets with the same sparkling clean, 
clear water as the first rack .. . 
There is no solution build-up .. . 
There is no contamination ... A 
good FINISH is assured and secured. 

The no obligation booklet “Rinsing 
With Spray” describes the reasons 
WHY. Send for your copy NOW. 

7 


YOUR NEAREST UDYLITE OFFICE WILL 
GLADLY AND PROMPTLY SERVE YOU 


The Udylite Corp., Chicago, III. 
The Udylite Corp., Detroit, Mich. 
The Udylite Corp., New York, N. Y. 
The Udylite Corp., Cleveland, Ohio 
J. C. Miller Co., Grand Rapids, Mich. 
Donald Sales & Mfg. Co., Milwaukee, Wis. 
L. H. Butcher Co., San Francisco, Cal. 
L. H. Butcher Co., Los Angeles, Cal. 
Electroplating Inc., Atlanta, Ga. 
MacDermid Inc., Waterbury, Conn. 
F. H. Bathke, St. Paul, Minn. 


... at the close of the day 











STORTS WELDING COMPANY 


42 STONE STREET 


MERIDEN, CONNECTICUT 


Manufacturers of Welded Fabrications to Specification 
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American Electroplaters’ 


Society 


“Wing Your Way to Dayton” 


Boston Branch 


the February Ist meeting, the Ban- 


quet Committee reported that the banquet 
be held Saturday, April 13th, at the 
Statler Hotel, Boston, at 2 P.M. Tickets 
be had from Secretary A. W. Garrett 
$2.50 each. 


William Cahill, president of the Provi- 


Branch gave the members some ad- 
on the proposed chemistry class, as 


was the instructor of the last class. 
Mintie and Colgate Gilbert also spoke, 


after this, A. Mintie addressed the 


meeting on “Hot Barrel Plating Solutions”. 


Bridgeport Branch 


On Thursday, February 8th, the Branch 


1940 


held an old-timers’ night, which was well 
attended by the members as well as visit 
ors from Waterbury and New Haven. 

Refreshments, both fluid and __— solid, 
were served and moving pictures presented 
by Earle Couch and Dr. Henry Kellner 
the Lea Mfg. Company, Waterbury, Conn., 
featured the meeting. They showed beauti 
ful pictures, chiefly in color, of hunting 
trips made by Ray O'Connor, Bob Leather, 
George Knecht and Earle Couch. 

The surprise of the evening was the pre 
sentation under the sponsorship of Presi 
dent Wm. Ehrencrona, of three education 
al movies. 


Chicago Branch 


The educational session and banquet 
held at the Palmer House, was the largest 
ever held with 350 in attendance at 
educational meeting and 846 at the ban 


quet. 


J. W. Hanlon, president of the Branch, 
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HIGH QUALITY PLATING begins with 
a High Quality Plating Generator .. . 

















Hundreds of plants today produce better 
plating because of their Columbia Low Volt- 
age Generators. These units incorporate the 
construction features so essential to uniformly 
high quality work. 
































An ideal team- Columbia Low Voltage Generators are con- 
mate to use with a servatively rated and operate at moderate 
Columbia Low Volt- ; : 
age Generator is the speeds. Their butt-welded steel frames, anti- 
Columbia Plating icti ines : a . 
ge eo friction bearings and efficient design provide 
unit has cast grid Sparkless commutation and excellent ventila- 
resistors of uniform tion. These, and many other features, result 
thickness which will . . ‘ 
not sag or warp and 1M greater efficiency and lower maintenance 







































































self - wiping, cam- costs 
type toggle switches ; : 5 a 7 
to insure clean, posi- Columbia Generators are built in sizes of ™% 








tive contacts. 








to 250 KW, 100 to 40,000 amperes, 6 to 60 
volts. You'll find the bulletin describing them 
well worth your reading. 

















COLUMBIA ELECTRIC MFG. CO. 


1512 Hamilton Ave. Cleveland, Ohio 












O|UMBIA Mo)’ Mase) mw -wer - 








GENERATORS 



































Dont Buff After Chrome 


use 


NATROLIN 


“B-4 CHROME” CLEANER 


before chrome—( Guaranteed ) 


Produced by the Liquid Sekpphusr People 
SULPHUR PRODUCTS CO., Greensburg, Pa. 


Save your Am n D s to go to A.E.S. Convention—-Dayton—June 























































































AL INDI 





presided al the educational! 
introduced president Ray Goo 


tary W. J. R. Kennedy: p 


{ustin Wilson and Oscar We 
brarian of the branch and 
ihe meeting. 

The Milwaukee Branch was 
sented as was Detroit. Dr. 
Wever and Palmer H. Langdo; 
INDUSTRY were present, as w 
Daw of St. Louis. 

Charles Conley, president 
ton Branch invited all to aiter 
Annual Convention at Dayton 

Librarian Oscar VW eickmann 
the speakers, Harold Faint yw 
paper written by B. F. Bower 


Developments in Semi-Automat 


ing and Buffing’, Ernest H 
who talked on “Cold Rolled 
the Electroplater”, Dr. M. M 
m “General Shop Practice 


nomics’, and “An _ Illustrated 
Bumper = and Anode Manuf 
justin Wilson. The lapel 


was a decided improvement, 
abled everyone to hear with 
the lowest voiced speakers. 
The banquet, dance musi 
tainment were of a very high 
many complimentary remarks y 
to the Committee by those 


ince, 


VW. H. Longfield, Secretary-Treas 


Detroit Branch 


H. LeRoy Beaver of the 


were 





ind 


\bb 
Co., Hartford, Conn., addressed 


ing on March Ist, the = subje 


talk being, “Methods of Barr 
On April Sth Dr. Wm. Blun 

reau of Standards, Washington 

address the Branch, the 

talk to be announced 


I 


1) 





Los Angeles Branch 


tendance of some 250 to 300 
and eastern electroplaters at 
Educational Session of Los Ang 
at Hotel Roosevelt in Hollyw 
30 have been completed by 

ments committee headed by 

well. 

Principal speaker will be | 
Blum, of the National Burea 
ards, Washington, D. C.. wi 
uled to deliver the opening 
the morning session and_ the 
at the afternoon session. 

The complete program of 


their subjects, as arranged | 


\ 
Committee consisting of F7 
moureux and E. R. Holmar 
lows: 
Vorning Session, E. R. Ho 
10 to 10.45 am. “A Sum 
Researches on Plating at 
Bureau of Standards, 
D. C..” by Dr. Blum. 
10.45 to 12 N. “Bright Nick 
Full Automatic Equipme 
Vaurer, research chen 
Electric Co... Ontario, Ca 
12 N. to 1 p.m_ Intermission 


STR \ Var 





\rrangements for acecommoda 




































Session, E. R. Holman, 
Chairman. 
p.m. “The 


by J. G. 


den Gate 


Electrodeposition 
VcCallum, Chair- 
2 ae 


= 
: 


Chapter, 
Calif. 
p.m. “Principles of Deter- 
vy Dr. T. K. Cleveland, of the 
\ hia Quartz Co., San Fran- 
(0 p.m. “Current Practice in 
\lloy Die Castings,” by Wil- 
Morris Kirk & 


Angeles. 


ighton, of 
< Los 
‘0 p.m. “Specifications For 
ated Coatings,” by Dr. Wil 


Dinner-entertainment in Blos 
Hotel Roosevelt. 


program of Hawaiian 


Room of 

\ rtainment 
ving and dancing, augmented by 

re pecial numbers, has been arranged 
linner period. In keeping with 

decorative scheme of the 
of the 


roy ; Hawaiian in character. Leis and 


ym. most entertainment 
motif. 
Sales of tickets for the dinner started off 

the February meeting of the 
t Hotel Rosslyn, where approxi 
commitments for tickets were 
48s rded by Secretary Ray Solivan. 


will follow the same 


{mong former national officers of the 
\.E.S. who have arranged to attend is 
FE. Servis, of Chicago, Past Supreme 
who is coming west by train 
\irs. Servis and two friends. 
ention activity for early arrivals 
arranged along the following 
Nednesday, March 27: Special dinner 
ting of Los Angeles Chapter at 
Rosslyn. The dinner will begin at 
( : f | with the ladies in attendance. 
nts have heen made for the 
ittend a downtown theater dur- 
yusiness session, opening at 7:30 
which Dr. William Blum will 
ind out-of-town members on 
resting Electroplated Coat- 
March 28: Visit to General 
plant at Ontario, Calif. where 
\ { laurer, the company’s research 
" serve as guide through the 
March 29: Trip to Naval Air 
I ; . Diego, with stop enroute at 
< t inspect tests being made 
\merican Society of Testing 
committees arranging the 
Session is as follows: Gen 
D. M. Bedwell; Educa 
ram Ernest L. Lamoureux 
an: Publicity, M. D. Ryn- 
H. Schindler; Music-Entertain 
Coffin, Ray Solivan: Favors, 
Vensel, Herold J. Kroeschke: 
D. Rynkofs and Ernest L. La- 
\ rizes, Bruno H. Schindler, 


Herold } 4 Kroese hke, W il- 
el. V. dD. Rynkofs. Earl Coffin. 


} 
Solivan, 


Milwaukee 





Branch 






educational session and din 
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FARREL ROLLING MILL 


PERFORMS COMPLETE RANGE OF ROLLING 
OPERATIONS ON WIDE VARIETY OF METALS 





This 16" x 16” two-high rolling 
mill is an example of Farrel engi- 
neering to fit the job. In this case 
the job was the rolling of a wide 
variety of metals, including cop- 
per, brass, bronze, silver. nickel 
silver, monel metal, bi-metals and 
semi-precious metals. Production 
requirements dictated a mill that 
could be used for all rolling 
operations from breaking-down to 
finishing, and one of heavy. rug- 
ged construction to handle large 
reductions, 

The mill has forged. 
treated, alloy rolls 
heavy Meehanite housings 
force - feed, 
plain, bronze 
combination 


heat- 
steel 


grease - lubricated, 
bearings . . . . 
double - handwhee! 
with motor drive for 
rapid approximate positioning of 
the top roll... . hydraulic top- 
roll counterbalance Mee- 
hanite delivery and feed tables 


screwdown 


pRnteg 





ner dance will he held April 6th it the 


Schroeder Hotel. 
The following papers will be presented 
“Patents in the Plating Industry.” by Gus 


“Some Overlooked Prob 
George B 


Her mansen, 


taf A. Soderberg: 
lems in 


Hogahoom $ 


Electroplating’, by 
“Cost”, by a 
Walier J. 


and a paper by Pinner, not an 


nounced. 


Newark Branch 


Paul A. Oldam of E. Poeter & Co., 


1940 





‘ . adjustable side guides on 
feed table a wiper on each 
roll... . and a safety bar trip- 
ping device for quick stopping in 
an emergency. 

The reduction gear drive and 
pinion stand are combined in an 


integral unit, with Farrel-Sykes 
continuous — tooth herringbone 


gears and mill pinions mounted 
in anti-friction 
Gears and bearings are 
feed lubricated. A 
flex Coupling connects the motor 


roller bearings. 
force- 
Farrel Gear- 
and drive and universal spindles 
connect the pinion stand with the 
mill, 


Designing and building mills 
such as this to meet particular 


requirements is a specialty of 


Farrel-Birmingham. If you have 


a special mill problem our engi- 


neers will be glad to consult 


with vou. 


FARREL-BIRMINGHAM COMPANY, Inc.| 
ANSONIA, CONN. 


New York @ Buffalo @ Pittsburgh @ Akron © Chicago @ Los Angeles 


Irvington, N. J., will be the guest speaker 

March 5th, the subject of his talk 
heing “The Effect of Base Metal Upor 
Color of Gold Klectrodeposits”. 


New Haven Branch 


\t the February 6th meeting, S I 
Lapata of the Duriron Co., gave an inter 
esting talk on “Practical Aspects of the 
External Heating and f Elec 


which was profusely 


Filtration ¢ 


troplating Solutions” 
illustrated with fine slides. 


The metallurgical class held on Tues 
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day evening, February 13th yw 
success, with L. Theelin, m 
the Chase Brass & Copper ( 
ing a lecture on “Tube Mi 
A half-hour discussion devo 
problems followed, with 7, / 
lain conducting. Bob Moon 
tion of “Triple Chrome Platin; 
On March Sth the speaker 
meeting will be H. A. Grove Repu} 
Steel Corporation. 
Joseph T. Sullivan, Libraria 























New York Branch 























The February open meeting was 
dressed by Thos. H. Chamber! super 
visor of Metal Finishing, Chase Brass & 
Copper Company, Waterbury, Conn.. whos 
subject was “Finishing of Copper 
Copper Alloys”. The talk proved 
most enjoyable. 


The second meeting of the month 
® You can’t have this inert film on your steel after Senet of + Qeenen Sar Bem, sane 
: by Dr. C. B. F. Young, Librarian 
cleaning if BRIGHT NICKEL is in the line. F. J. MacStoker, Secretary. 





® Wyandotte CSR Cleaner is giving most satisfactory 


results in many plants for cleaning steel stampings Personals 
prior to plating with BRIGHT NICKEL. Let us tell you 





George M. Millspaugh, formerly » 
the Lacquer & Chemical Corporatior 
Brooklyn, N. Y. as sales representativ: 


more about Wyandotte CSR Cleaner. 


® Wyandotte Service Representatives are prepared to now become associated with the Bias | 
& Wheel Company, Inc. of Jersey 
help you... not only with carbon smut removal, but N. J., in the capacity of sales repres 
tive for part of Connecticut, Massac! 
also any other cleaning problems that may pop up. and Rhode Island. 
: 7 Mr. Millspaugh has had 10 years 
No job is too big, none is too small. tical experience with the Seth T! 
Clock Company of Thomaston. (| 


ticut, where he was in charge of a 
finishing, buffing, plating, lacquering 


THE J-B-FORD SALES CO- Big Pepe sey belied 


him in his new connection, especia 
WYA ND OAT E ro = a eee ey an advisory capacity among 


SERVICE REPRESENTATIVES IN BB CITIES buffs 














and polishing materials. 


SVILLE 

KTrave ay A i 

a, ° 
= ex A ] =~ Se 


Qinrerson COS MAGIC letters are these in Dun and Bradstreet, and 













they’re equally assuring on a buff wheel. Since 1895 
our buffs have been known by the Al trademark, assur- 


ance of quality and workmanship. 


BUY WILLIAMSVILLE BUFFS 
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1, M grove Joins Standard Steel 
Spring Co. 


President, Standard Steel 

ae pany, 4 oraopolis, Pa.,  an- 
appointment of J. M. Cos- 

Director of the Development 

Mr. Cosgrove will be actively 

research on the new corro- 

ating developed by the com- 





J. M. Cosgrove 


formerly Chief 
Noblitt-Sparks Industries, Inc., 
that, Process Control Engineer 


\l Losgrove was 





Meaker Company, and Develop- 
Engineer in charge of plated finishes 


Western Electric Company. 


Cosgrove graduated from the Massa- 
titute of Technology as an 

ig hemical engineer. He also has a 
Manhattan College. He has 

umber of papers on cleaning 

ll’ finishing problems in the coating of 
rs is well known in this in- 


. 4 Vercer, President and 
——_ Trembicki, Manager of the Metal 
Department of the Cowles De- 
Company are pleased to announce 
nent of the Eaton-Clark Com- 
190) Franklin Street, Detroit, 
distributors of Cowles An- 
Metal Cleaners. The Eaton-Clark 
maintain a complete stock 
Cleaners in their Detroit ware- 
will ship to all points in 
Vr F H. Hitchcock, Cowles 
work closely with the Eaton- 
ization and will render any 
“Saryv. 


ndmark, who for the past 12 
een manager of Los Angeles 
Charles F. L’Hommedieu and 
Chicago, plating and_polish- 
ent firm, has transferred to 
| Netite cts, Inc., 909 East 60th St., 
as manager of the plating 
on. Mr. Sundmark has estab- 
ndid record in the equipment 
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March. 


Recognized as the world’s largest manufacturer of chromium 
chemicals, Mutual brings to the plating industry a basic source of 


chromic acid. 


Our facilities cover every step in its production, from the mining 


of the chrome ore on a remote island in the Pacific to the wide dis- 
tribution of the finished product through warehouse stocks in the 


principal consuming centers. 










Warehouse stocks carried in all principal cities. 


CHROMIC ACID 

OXALIC ACID 
BICHROMATE OF SODA 
BICHROMATE OF POTASH 


Mines in New Caledonia 
Plants at Baltimore and Jersey City 





MUTUAL CHEMICAL CO. 


OF AMERICA 


270 Madison Avenue, New York City 
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IS YOUR BRAIN CHILD 


a Wall Flower? 


Give it a touch of glamour and beauty 





with one of these stripes, scorings, 
crimpings or corrugations. The change 
will actually bring you production sav 
ings. Completely  pre-finished, Am- 
erican Bonded Metals can be drawn, 
stamped, formed or assembled into your 
completed product. Elimination of plat- 
ing—either before or after fabrication 
polishing or buffing brings substanti 
production savings. Write on your 
company letterhead for a new brochure 
showing the latest in pre-finished metals, 
designs, patterns and ideas. 
AMERICAN NICKELOID COMPANY 
8 SECOND ST.—PERU, ILL. 


Sales Offices in All Principal Cities 
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Our special ?”flange 
~ MUST BE USED 
with this whee; 


BY 
City New ye \O 








Five Sections of this Type “A” Buff 
has as much polishing surface as Ten 
Sections of an ordinary buff 


In addition to the double polishing surface this buff will do at least 
90 per cent more work, because of the bias principle at every point 
on the periphery which insures against the cloth fraying when brought 
in contact with the work. 


Saving ot compound 1s eflected due to the overlap ply shown on 
the face. Try this Type “A” in your polishing department. 


BIAS BUFF & WHEEL Co., INC. 


430 Communipaw Ave. 
Jersey City, N. J. 











1940 PLATING and FINISHING GUIDEBOOK 


The 1940 Plating and Finishing Guidebook will be 
mailed April 30th to subscribers of Metal Industry. 
This edition has been completely revised and new 
sections have been added on plating and finishing. 
In addition, a section on organic finishing has been 
included. 








METAL 


end of the electroplating industr 
has the looks of a college 

strangers find it difficult to 

youthful appearance against a 

of more than a dozen years 

positions. 


Frank T. Sisco, Editor, Alloy 
Research of the Engineering | 
New York City, has been ele 
man of the Iron and Steel Divis 
American Institute of Mining 
lurgical Engineers for 1940, a 
an announcement made __ today 
Hunter Nead, Chief Metallurgist 
Inland Steel Company, the pres: 
man. Mr. Sisco took office following the 
annual meeting of the A ILM. 
lebruary. 


ot the 
t Chair. 


LH) 


E. L. Newhouse, president of the Fed 
erated Metals Division of the American 
Smelting and Refining Company, an 
nounces the appointment of Saunders 
Jones as sales manager of the company’s 
Whiting, Indiana branch. 

Mr. Jones brings to his new position 12 
years of experience as a prominent exe 
tive in the automotive field. He was fo 
merly vice president and_ general sales 
manager of The White Motor Company 
at Cleveland, and more _ recently 
president of White’s eastern region, with 
headquarters at New York City. 

In his new position, M1 Jones 
direct the sales of the Federated Metals 
Division of the American Smelting 
Refining Company throughout the Chicag 
District, with headquarters at Whiting 
Mr. Jones will make his home 
Lake Shore Drive, Chicago. Hi: 
married, a native of Atlanta, Ga., 
graduate of the University of Georg 


Davies Heads Pennsalt Market Research 


Well known throughout the s 
chemical fields, Richard Davie 
been appointed manager of _ the 
established Market Research Departmer 
of the Pennsylvania Salt Manufactu 
Company, according to an ann 
by Leonard T. Beale, President. 

Mr. Davies is known to many 
chemical and allied industries | 
sales development work on vari 
icals, as well as through his 
manufacturing and usage patents 
his contributions to trade and 
publications. 


The new department is 
make studies of the market 
now manufactured by the 
products under contemplation; 
the sale of new products in 
sales and management policies 
suggest to the management w 
be considered for future prod 
sale both in the heavy chemi 
cialty departments. 

Market trends and_ opport 
likewise be presented to the 
for formulation of production 
policies. 

Mr. Davies’ headquarters wi 
Executive Offices of the compat 
delphia. 
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NOW::-ABOUT 
ZAPON NUMBERS 


* 





Usually in this space we deseribe some particular Zapon finish. This time 
we tell of the service of numbers. Numbers are constantly assigned to 
formulas being developed and tested in our laboratory. Some are aban- 
doned, some are held for other uses or further work. To give a name to 
every one of the actual numbers of formulas would be manifestly im- 


possible. 


When one of these formulas proves out and wins acceptance by our custo- 


mers, it gets out of the laboratory stage and assumes a real identity. 





To us at Zapon these numbers—at first cold and impersonal—become alive 
and full of character. We have developed a material that gives certain 
desired results in finishing a line of products. It has its number for identi- 
fication. It has run the gauntlet of laboratory tests, which represent tire- 


less research to produce the finish you need. 
















Finally you as a customer make your own tests and trials. You find the 


finish “stands up.” It fits your needs. 








Then and only then does the number become alive to you. It is significant 
that so many users of Zapon finishes know and specify the number or 
numbers which they recognize as identifying just the material they must 


have. 


We of Zapon are ready to help one of these numbers work for you. 






















EASTERN SALES: 
* _ZAPON DIVISION 
ATLAS POWDER COMPANY 


Stamford, Conn. 


WESTERN SALES: 
ZAPON-BREVOLITE DIVISION 
ATLAS POWDER COMPANY 

ta North Chicago, Ill. 
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A Major Industry 
ARTICLES lt is sometimes questionable if the magnitude of the 
outa se organic finishing industry in the United States is fully appre- 

Paint Color Contro By 


ere 172 

Calculating the Solids Con- 

tent of Reduced Organic 

Finishing Materials — By 
Sheane 176 

Detecting Moisture with 
EE rte 178 

Helpful Oven Suggestions 
Faulhaber 179 

DEPARTMENTS 
Solvents in Industry . . 183 
New Equipment and 

Supplies .............. 184 
Manufacturer's Literature . 184 
oe, ee 185 
Organic | inishing Digest . 186 




























ciated. During the past year the Bureau of Census reported 
the industrial sales of organic finishing materials of 580 
establishments to be over 125 million dollars. Trade sales 
for the same group in this period were more than 200 million 
dollars and total sales, including unclassified items of 100 
establishments, approached a value of 400 million dollars. 
Although this is a considerable sum it is only part of that 
involved in the whole procedure of organic finishing from the 
production of raw materials through the application of the 


final product. Labor, equipment, research, advertising, 
merchandising—the amount of money for these is tremen- 
dous. 


How is this great industry supported? Wherever pro- 
tection or decoration can be supplied by an organic finish 
there is an answer to this question. Ina recent listing which 
came to our attention, nearly a hundred separate and dis- 
tinct applications were given for a single type of organic fin- 
ishing material. We are all familiar with the use of finish- 
ing materials on automobiles, furniture, appliances and in- 
dustrial equipment. There are, however, a large number of 
lesser known uses. Toys, pencils, shoes, fishing rods and 
lines, thermometers, straw hats and wire cable are a few 
examples. Taken together, the many and various lines of 
manufacture in which lacquers, enamels, japans, etc., are 
employed mean the consumption of large volumes of finish- 
ing materials. 

The rate at which organic finishing materials are being 
extended to new fields indicates an expansion which will con- 
tinue for many years. If the business is a large one today, 
there is every reason to expect it to be larger in the future 





J. LANGDON, Publisher 








THOMAS A. TRUMBOUR, Business Manager e DR. WALTER R. MEYER, Editor 






















































































































































































































































































































































Color” has been the subject of dis- 
cussion for many experts in its rela- 
tion to industry and the home. The 
neaning of “color” has been described 
in technical terms and in plain lan- 
ruage by various technicians, and its 


mportance to the world has been 
pointed out with great emphasis. Con 
trol of color is a problem which has 
received a great deal of attention, and 
in many cases, some satisfactory con 
But there 


ire still color control problems which 


trol method has been found. 


ire in need of serious consideration. 
In the 


need for a great amount of research 


paint industry, there is a 
work on color control which is yet in 


its infancy Many in industry have 


il some time been confronted with 


color problems, and the majority of 
these have been connected with organi 
finishing 

The human world has become color 
That 


half of the human world which had no 


minded in the past few years. 
reat interest in color has had it forced 
upon them by the other half. Copying 


color ind color si hemes can be a 


What is 


necessary to make it so is that some 


business or a profe SS1loOn., 


definite control methods be put into 
effect to illuminate our path of pro 
rress in color control beyond previous 


practice methods. 


In discussing color control of o1 
vanic finishes in this paper, the writer 
has att mpted to divide the subject in- 
to separate problems so that home 


snd industrial paint color problems 
can be handled separately 

With the aid of the General Electri 
recording color analyzer, the “Spec- 
trophotometer ’, every paint color o1 
discoloration question can be = an- 
swered Through the eyes of this in- 
strument, we can see a charted picture, 
numerically described and in great de 
tail, of what our eves can see but can- 
not record. Every pair of eyes varies 
from any other pair through a range 
that goes from color blindness to al 
efhciency. Al- 


most unbelievable eve 
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By E. A. Zahn 


Works Laboratory 
General Electric Co.. 
Schenectady, N. Y. 





The author describes his experiences 
with color aging and color control of 
organic finishing materials by the use 
of the spectrophotometer. The con- 
struction of this instrument was de- 
scribed by D. K. Donovan in the Octo- 
ber issue of the Organic Finishing Sec- 
tion of Metal Industry. 


though the very best pair of human 
eyes are unable to distinguish minor 
differences existing in two different 
places, they are usually able to detect 
these differences by comparing with a 
standard. The problem which is then 
given to the color analyzer is the re- 
cording of these differences in a read 
eble form. 

It is agreed that white is not to be 
considered as a color, but as a sub- 
Nevertheless in the manu- 
facture of white finished commodities, 


stance. 
we are confronted with our greatest 
color problems. Up to this time, 
there is no usable white finishing ma- 
terial which can be considered 100 per 
cent white, or as white as a block of 
pure magnesium oxide which is stan- 
dard for use in making measurements 
finishes. The 
pigments used in white finishing ma- 


of white substances o1 


terials are closer to 100 per cent white 


than the vehicle in which they are dis 
persed. Therefore, we can henceforth 


consider all white paints as colors un- 


til a perfect colorless vehicle can be 


produced. 
The average white refrigerator en- 
below 


amel has a_ reflecting 


pe rwer 


~ © 
=- = 
~s ~ 
S 
4 
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Color Control 








eighty per cent in comp 
magnesium oxide’s 100 pe: 
produce a pleasing white | 


baking temperature and col 


of primary importance, it 
to employ tinting materials 
hide distasteful baking dis 
and also act as stabilizers 
posure of the 
while in use. 


white finis| 
To entrust t) 
of this valuable procedur: 
man eye, seems somewhat 
when an instrument can ré 
one per cent of the true col 
if the eye could detect a on 
difference, it would be diffi 
whether it was lighter or dar 
less detect the predomina 
which caused it to appeai 
darker. 

Fig. | shows a color cury 
dinary white refrigerato1 
ter baking. The greate: 
refle { 
averaging well over eighty 


this curve shows a 


Its shape is representative 
age baked white enamel ar 
dicates that some tinting mat 
been added. 

If Fig. | represents a sta! 
which to work in connecti: 
accurate reproduction ot U 
also represents a standard 
not and cannot discolor 
where or for how long it 
Fig. 2 represents the same 
the panel has been stored 
for fourteen days at 150 









100 500 


Wavelengths in 


Fig. 1. 
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Color curve of a white refrigerator enamel after be 
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700 


Color curve of enamel in Fig. 1 after storing in dark 
for 14 days at 150 


F. 


600 
Villimicrons 








TOO 


Color curve of panel after 60 days’ storage of liquid sam ple. 


500 
Wavelengths in 

rve is made from the same 

| curve, proving that the 

| of storing samples is not 
ie entire curve has dropped 
hty per cent line indicat- 
siderable amount of dar- 
been the result of this 
\lso the general shape of 
has changed proving that 
osite color is prominent. 


seldom increase in bright- 
issume that this Fig. 2 
i color loss in the blue 
inge, or a new color prom- 
Actually 
yellow, it 
faster 
violet range than in the 


vellow range. 


is not turned 


reflecting value in 


then 


that the storage of 
s is not a satisfactory way 

a white color standard. 
his same material that pro- 
[ these curves, after it has 
is a wet standard for six- 
e curve shown in Fig. 3 
Irom a panel, prepared 
lays storage at room tem- 
the liquid sample. 

sixty day storage per- 


ple can was opened sev- 


shown in Fig. 3 shows a 
‘pe in the opposite direc- 
dry storage sample (Fig. 


curve shows a decided 
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loss of color in the yellow, orange, 


and red range, and it also shows that 








some of the reflection values of the 
other colors have been lost. It was 
later found that certain of the orig- 
inal tinting materials used caused a 
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the 
which in turn caused this great amount 


chemical reaction in container, 


of discoloration of the wet sample. 


Only a part of the problem of white 
color control is seen in the samples 
The 


play 


as shown in Figs. 1, 2, and 3. 


baking 


havoc with these whites as is readily 


temperature variations 


seen in Fig. 4. This curve was pro 
duced by using the ma 
terial baked at a IS°F 
higher than the temperature used orig 
inally, 


same white 


temperature 


Oven temperature control is always 
problem when white baking ma- 
terials In Fig. 4 
curve, we have a typical example and 
proof that a baking temperature dif 


are involved. this 


ference of fifteen degrees higher on 
the particular material in question can 
have the same effect as discoloration 


from heated 


storage in the dark. \ 
comparison of the curves shown in 
Fig. 2 and Fig. 4 will clearly show 


the similarity. 


This white finish when applied to a 
household appliance, will discolor in 
The problem then to 
know beforehand exactly how much it 


lime. next is 
is going to discolor in normal use over 
We also want 
to know if that discoloration will go 


2 civen period of time. 


heyond the point where a customer 
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F. higher temperature. 
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600 
Villimicrons 


700 


of Fig. 1 ajter discoloring to 
year 


service. 
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100 500 


Ht avelengths 
Fig. 6. 
would be likely to notice 


a change of 


color By means of an accelerated test 
method, the panel from which the 
curve shown in Fig. 1 was made, was 
discolored to represent one year of 


actual service The results are shown 
in Fig. 5. 
By an established 


method, the panel was discolored to 


accelerated test 


change 
that could possibly take place over a 


represent the maximum color 
long period of time, under poor oper- 
At one point the 


mu¢ h as 


iting ¢ onditions. 


color loss is as fifteen per 
cent. 

Fig. 6 shows a set of curves repre- 
another 
after 


treatment as the 


senting the discoloration of 


popular type of white enamel 


receiving the same 
sample described in Fig. 5. 

[his material sample has been pre- 
pared for the purpose of demonstra- 
that with the aid of the 
analyzer, the fugitive and non-fugitive 
controlled in 
make the eventual 


ting color 
tinting materials can be 
such a way as to 
discoloration less noticeable to the eye. 
Note that the general shape of the 
iiter test 


} 
identical 


curve in Fig. 6 is almost 


with the original curve be- 


fore test 
The discoloration of white finishes 


by darkening is not the whole prob 


lem Using certain tintine materials 
some of which are permanent and 
some fugitive in light, we can cause 
1 white finish to become whiter when 
it is exposed to light. In still other 
eases, the vehicle itself will show 
bleaching when exposed to light. This 
function of bleaching may be con- 


tinuous for several months and it may 
all take place within a few 
However. test 


hours. 


methods have been es- 
tablished which will produce the ef- 
fect of long usage in service within a 
few days. These material discoloration 
and bleaching tendencies are extreme 
ly important to the manufacturer, and 


they can be controlled efficiently 


with 
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600 
Villimic rons 


700 


( olor curves of another enamel before and alter aging. 


the aid of the recording color analy 
zer. 

Various methods of storage of color 
standards are employed; such as, wet 
samples, dry samples, and porcelain 
None of these methods has 


proved to be entirely satisfactory. In 


panels. 


contrast, the sheet of eraphed paper 
having on it a definite shaped curve 
representing a color standard, can be 
stored, not only in compact form, but 
absolute 


Two or 


with 


( hange ° 


assurance against any 
three hundred color 
standards can be stored in one folder 
occupying a few inches of space in a 
desk drawer. 


Every paint manufacturer has to 
meet the complaint of unmatched 
color from his customers. Very often 


this complaint is due to very slight 
batch variations. More often 
than not the color of a batch of ma 


terial is dependent on the individual 


color 


responsible for weighing the prope 


amount of color pigments into the 
paint mill. Inaccuracy of scales 
which become contaminated with 
various materials can account for 


some of the difficulty. 
color 


Also pigment 


concentrations may vary from 


one shipment of raw material to an 


other. and there are many other con- 
tributing factors to the paint batch 
color problem. Some manufacturers 


vO to 


control the 
batch color, by comparing with wet 


oreat extremes to 
standards as well as dry standards be 
Others 
£0 SO far as to view the color through 


fore the material is released. 
manually operated color comparators. 
This latter 
in better 


( ompal ison 


of course, results 
than the eye 
method, but the paint 
manufacturer who uses a completely 


method 


color ( ontrol 


automatic recording instrument need 
have no fear of customer complaints 
Fur- 


thermore, he can supply his customers 


once he has made a color match 


with a record of the particular batch 
released, for his assurance. 
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Sometimes a customer 


a standard of color witl 
for a quantity of material. 
some very clever color m 
in the paint factories, but 
only as efficient as their ey 
mit them to be. It wor 
three 


record ot the 


only about minutes 


color custome: 
which would give a definit 
of the colo 
idea of the concentration 

With such a pict 
color before him, 
about making the 
much less risk of error thar 
trusted his 


necessary as 


eredient. 
the ex pe 
combir 
own eyesight 

group of colors are combir 
duce a material color, the 1 
comes somewhat confusing 

and presents illusions which 
means helpful in the repr: 
the material. 


In general, dried samples 





are used for color measurem: 


method of course requires 
drying. 
The dark colors no longs 


color measuring problem, 


measured by the expanded s 


od. This method produc 


curve with the same deta 
lighter colors. 

It would be well to ren 
every item of manufacture 


designed for 
finish of some kind or an¢ 
majority of cases, this is 
ish in some particular col 
fore, the that 
actually 


buyer of 


that is the only vi 


There are 


cause 
instances 

sells 
parts 


many 
manufacturer's dealer 
chandise in sectional 
a customer is expected to 


sections from time to time 


home use has 


buys the finish and 


deed a disappointment to the 


find that the last kitchen « 
chased does not 
installed. The fact that 

eood or better than the first 
argument 
already formed a mental p 
beautiful complete unit | 


match thos 


because the cus! 


he buys the first piece. Tha 


inal ones have discolored 
argument either because th 


does not want to purchas 


with a finish that will disco 


ably in a short period of ti 
All of these color probler 


least be minimized through 


the recording color analyze! 


V are 
























purposes and for colo 





nd interior house paints 
different color names as 
nufacturers of them. Fur- 
it one manufacturer calls 
her may call “Cream” and 
all the same color “Old 
chances are that all three 
ut who is going to prove 
as there is no proof, 
control of these color 
olor analyzer could be 
lardize these color names, 
cases put the manufac- 

h better standing with his 
lt must be understood that 
i] user has as much right 
else to decide what is 
ne as there is no stan- 
ne definite standards were 
it each manufacturer who 
of paint “Ivory” would 
vory color in it, then their 
vould be greatly simplified 
-tomers far more satisfied. 
ittempts are being made 
historical building, an- 
hings, and even color 
famous old homes of once 
she lhe type of wood is 
ted and duplicated, as is 
irt. The entire building 
rroduced with remarkable 
Yet these buildings and 
shings are not complete until they 
finished with paint mater- 


furniture is all done 
shes, and the resemblance 
ned because we know just 
to expect from nicely fin- 
ture made from. various 
the exterior of the build- 
nally white, it can again 
hite with much less difh- 
is experienced on the or- 
s it as white as the earlier 
Who knows what the 
potash, skim milk, fish 
t powder was in compari- 
esent white paints? The 
new and the old were 
tells us there need be no 
that point as long as 
correct measurement of 
whiteness available. How- 
the interiors of these 
mansions, with twenty 
cate color schemes in 
imbers. There is prob- 
ed chamber, and a blue 





rooms and the recep- 





th colors varying from 
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black and gold to light pastels. We 


are told that these are being repro- 


duced at great expense, for the sole 
purpose of matching every detail ac 
cording to record. It is true that a 
blue paint can be made which matches 
a sample taken from one of the old 
buildings, any more than they knew 
how to operate a color analyzer two 
hundred years ago. lf some of the 
old governors could see our version 
ef their executive chamber color com. 
binations, they would probably call 
for a painter in a hurry. 


tant during the next two or three hun 
dred years. 

The use of the “Spec trophotometer 
is not confined to paint measurements 
alone, in fact measuring and control 
ling paint colors are only a small part 
of its usefulness. The textile industry 
has found the instrument to be inval 
uable for the purpose of controlling 
the color of cloth. 


trations are measured by making a 


| he dye concen 


curve from cloth samples. These re 
cords are put on file for future use 


The paper industry, the printing ink 


important to-morrow, but we can be 


certain of our present color control. 


event that the colors become impor- 


SECTION 


No one knows to-day what will be business, and many other industries 


have taken advantage of this method 
of color control. In fact, it has been 
recorded measurements, in the found in several instances to be of 


great value in the medical profession 





EGYPTIAN 
EO MISHING LACQUERS 


For use over colored enamels 
Withstand Buffing 


Can be used directly on polished metals 
















Tough and flexible 
Impervious to atmospheric conditions 
Resistant to handling, buffing, 
tarnishing and marring 


EGYPTIAN FINISHING LACQUERS are extremely 
durable and may be either air-dried or baked. 


Ah for futher information 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER NEW YORK 
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ein a 
Lacquers mad 
standard and 


requirements, line 
ea complete 


of pigmented lacquer 
enamels and Synthetics: 
-dry and bake. 
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Calculating the Solids Content 
of 


Reduced Organic Finishing Materials 
By Willoughby G. Sheane 


il I ngineer 


General Electric Co 





As part ol the evaluation of an or- The author discusses a method for eal- ishing material 


‘anic finishing material, particularly culating the per cent by weight non- cent by volume 
, l volatile solids content of reduced 
with re spect to cost, it is desirable to ; Pag ap : fae of reducer 

organic finishing materials. Two equa- 










know th percentage by weight of the tions are given along with curves X per cent by ve 
non-volatile, that is, the film-forming, showing the relative values obtainable ducer in reduc 
solids present in the material in the with each. The method should be of material 


vunreduced state. However. since rela interest to all who are concerned with 


. @unleanl —. neil 100 constant 
tively few finishing materials are ap the evaluation of finishing materials. 
— without the ee of =— re Where: Example 
ducer, it is more directly important Wu weight per eallon of unre 

























} * SOLIGS 0 ! ) , > r : . . 

that the lids content of the reduced duced finishing material Assume that an unre 
material be known. ‘This figure may pounds ine material weighs 10.0 
he obtained by we ichineg a small — Wr weicht pe callon of redus eC] callon fa\ u). that it 
ple of the finishing material, driving pounds per cent by weight of 
off the volatile portion at a slightly Wx weight per gallon of reduced solids (Pu) and that the 
elevated temperature, and finally finishine material. at X pe weighs ° () pounds per 
weighing the dry residue The per cent by volume concentration Assume further that a 1 
cent non-volatile solids is, then, the of reducer pounds parts by volume of unr 


weight of the dry residue diyided by 
the weigh ot the wet sample and mul 
tiplied by 100. Where a number of 
different reductions are made on a 
material during its tests and where, 
consequently, a number of solids con 
tent determinations are required, it 
will be seen that considerable time and 


effort are involved 





Calculation of Solids Content 


It is possible to calculate the pel 


cent solids content of a finishing ma 





terial which has been reduced, in many 
cases with good accuracy. without the 


necessity for using the time-consum 















ing method outlined above It is only 





necessary that data be known on the 


weight pel gallon of the unreduced 





material, its per cent solids content =} 


ind the weicht per vallon of the re 










ducer The following equations are 
used 10 2 0 re 8 70 
t By Volume of Reducer in Reduced Finis @ Materiel 
(100 X) (\) 
Wx (Wu) (Wr) Eq. (1) Pu per cent by weight ing material to one part 
LOO 100 of non-volatile sol- reducer is used. At this 1 
ids in unreduced reduced finishing mate 
(100 \) (Pu) finishing material. 20.0 per cent by volume 
(Wu) Px = per cent by weight ducer (X) and the per cet 
Py LOO 100 (100) Eq. (2) of non-volatile sol- tent may be obtained by 
(Wx) ~ ids in reduced fin in Equations (1) and (2 
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T INDI 





AL 





S 1 


R \ 





100 20.0) 20.0 


(10.0) 4 
L100 ] 
LOO 20.0) (60.0) 
a= 10.0) 
100 100 
(9.6) 


er of solids content data 
as it was suggested prev- 
ries of per cent reducer 
lids content relationships 
tained by substituting var- 
of (X) in Equations (1) 
(hus. continuing with the 
Wu), (Pu) and (Wr) of 
e above and using a range 
(X), the following data 
d. Figure I shows a plot 


\ Px 
Q) 60.00 
0) 55.10 
() 50.00 
0 14.68 
() 39.13 
0 33.33 
10.0 27.27 
0.0 20.93 
10.0) 14.29 
10.0 7.32 
1.0 0.00 


Brief Equation 


ns (1) and (2) are based 


sumption that there is no loss 


volume on the addition of 
to the finishing material. 
words, it is assumed that if 
of reducer is added to one 
finishing material, two vol- 
result. If there is no such 
tin, there will be an exact 
between the calculated val- 
and those actually deter- 
juantitative analysis. 


ss accuracy is required than 
ned from Equations (1) 
brief equation may be used 
her assumed that the values 
ind (Wr) are equal. If 
loss or gain in volume 
ducer and the finishing ma- 
combined, the (X)-(Px) 
ipproach a straight line as 
Wr) approach each other. 

s that if (Wu) and (Wr) 
then (Wx) = (Wu) = 
own in Equation (1) and 
takes the form y = ax 
juation for a straight line. 
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(8.0) 9.6 |bs./gal. 
OO 


50.0%; 


Based on the two assumptions men- 


tioned, the brief equation is: 
(100 X) 
Px (Pu) Eq. (3) 


LOO 


For example, if the value of (Pu) 


60.0 per cent be used again, then the 
following values of (Px) are obtained: 


X 
0.0 
10.0 
20.0 
30.0 
10.0 
50.0 
60.0 
70.0 
80.0 
90.0 
100.0 


The values of (Px) 
mentioned group of 


shown in Figure I. 


ed by both equations using the same 
criginal data may be clearly seen. 


Px 
60.00 
54.00 
18.00 
12.00 
36.00 
30.00 
24.00 
18.00 
12.00 
6.00 
0.00 


in the 


data 


The degree 


agreement between the values obtain 
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product. Many 


manufacturers 


Lacquers - Enamels - 


A SUBSIDIARY F THE STANLEY 


Why delay and “sleep on 


the idea” that may mean 


INCREASED SALES? 


In our files at this moment is very possibly 
the formula for a coating which will cut 
your finishing time, reduce your finishing 


costs and improve the salability of your 


of America’s’ best-known 


use Stanley Coatings 


Stanley engineering. It's an IDEA. 


inguiry incurs no obligation. And 


Address Department C 


i CHEMICAL 


On wrecftt 





WORKS 


attest the potential benefits, to YOU, of 
Your 
it is 


just possible that neglect may incur loss. 
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Detecting Moisture 


\ fundamental rule for 


terior painting states that sufficient time 


sood ex- 
should be allowed after a rain for the 
surface to dry thoroughly before the 
paint is applied. It is a highly im- 
portant rule to follow in the painting 
1f new surfaces, such as wood. con- 
crete, stucco or brick, or of previously 
painted surfaces where the old coating 
has deteriorated to such an _ extent 
that moisture has free access to the un 
lerlying material. Paint applied over 
1 partially dry surface has only a par- 


Moisture be 


hind a paint film is the commonest 


tial chance of survival. 


cause of blistering and peeling. 


The rate at which a surface will dry 
alter exposure to rain is determined 


by many variables. 


One obvious tac 
tor is the duration and intensity of the 
rain to which it has been exposed. 
Another factor is the absorptive qual 
ities of the material itself Also, a 
surface receiving direct sunlight will 
dry faster than one in a shaded area. 
In addition, prevailing humidity and 


temperature conditions, wind velocity, 


One type of meter used to detect moisture in wood. 
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ete. all affect the dry- 
ing time. 

In view of all these 
variables, it is not al- 


ways Irom a 


possible 
practical standpoint to 
say that painting may 
be started a given num 
ber of hours or days 
after a rain. On the 
contrary, the common 
procedure is to rely on 
the judgment of the 
painter. An experienced 
craftsman, by observa- 
tion, touch, and con- 
sideration of weather 
conditions, can usually 
determine whether o1 
not the material is suf- 
ficiently dry for the ap 


plication of paint. 


In recent years. however, many of 


those in charge of extensive mainten 
ance operations have 


scientific and thus more 


infallible 
ways of determining the readiness of 
a surface to 
paint. One such meth 
od that has proved high- 
ly satisfactory in many 
cases is the general use 
ot so-called 
meters” 
of these 


shown in the 


Several ty pes 


accom- 
panying photographs. 
\ moisture meter is 
a device designed to de- 
tect the presence and, in 
some cases, the amount 
of moisture in lumber 
and other building ma- 
terials. It operates on 
the principle that a 
moisture-laden substance 
is a better conductor of 
electricity than a dry 
substance. In using the 
meter, sharp-pointed ter- 


METAL 


sought more 


receive 


“moisture 


meters are 


INDUSTRY 


with Meters 


Testing wood to determine moisture cor 


minals are inserted in the 
under test. A current is pass 
one terminal to another, and 
on the meter interprets the 
the current meets in terms of 


content. 


Moisture meters work with | 
able accuracy, particularly 
Not only do they indicate th 
of moisture in lumber but 
are able to show the amount! 
On stu 
ter and similar materials, t! 


in terms of per cent. 


do not indicate the amount 
ture, but they do show wheth 
the particular area tested is 


lv dry to receive paint 


In any large-scale mainte: 
cram, an investment in moist 
ters should prove well wort 
Certainly the outlay involv 
than the cost of many of the 
which might result from the 
tion of paint to surfaces not 
condition to receive it. 


*Reprinted fron 
terly,’’ Vol. 17, No. 


March, 








































In appreciable measure, the The author offers a wealth of pertinent, constructive 


cess of the metal finishing 


se. Thi problem revolves not 
lone around the selection of the 


At 


vens. Which is a major consider- 
on in itself; proper operation 
nd care of this equipment is 
ssential so that the output be unin- 


errupted, the quality of the work uni- 
rm as desired, and the utmost be 
realized from the investment. The 
inagement is often steeped in per- 
plexity when it comes to selecting the 
nt's ovens. There are various gov- 
factors. Each plant has a dif- 

ferent problem. Each plant has a 
lifferent system; different methods, 
preferences, productions are in force. 
Industrial ovens for metal finishing at 
varying temperatures are manufac- 





tured in a wide variety of types, sizes 
| designs. 


They range from the 
size of a household refrigerator to 


ch occupy practically two 
ors of a long industrial building. 
ethods of applying heat may 

| from two points of view 
heat and method of applica- 
Conventional sources of heat 
gas, electricity, steam, oil and bu- 
im is used, when available 
hout the year, for ovens oper- 
thin its temperature range, the 
range depending on the steam pres- 
: sure lable. For ovens operating 
' : I., gas, oil or electricity is 
employed, the choice de- 
n convenience and economy. 


Heat Application 


thods of applying heat may 
into: radialion, conduction. 
nvection, and forced con- 
Radiation, for example, the 
im pipes, hot electric ele- 
radiating gas tubes directly 
. is seldom used because of 
int lack of uniformity in 
erature. Parts directly in 
radiant heat are over-baked, 
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lant depends upon the ovens in — use 
plants large and small. 


elpful Oven Suggestions 


By Frank V. Faulhaber 


Brooklyn, New York 


information pertaining to selection, installation and 


industrial ovens, including air heaters, 


of ovens solves many a perplexing finishing problem. 


Obtaining useful facts and ideas beforehand.—Ed. 


and other parts under-baked. 

Conduction of heat is obtained by 
actual contact with the heat source, as 
by drying on a hot plate or roll. This 
method is used only in very special 
cases, 

Natural convection is the circulation 
of air in a dryer or oven due to tem- 
perature difference. The rate of cir- 
culation is low, undependable, and the 
cause of it, difference in temperature, 
being undesirable in an oven, a forced 
convection system, wherever possible, 
should be chosen. 


This forced system, the mechanical 


" : 
Proper care and cleaning 


circulation of heated air in the 


oven, is the method recommend 


for ed for superior results, for, when 


efficiently arranged, it ensures 
uniform temperatures, a uniform 
product, and a shorter baking Ol 
drying time. The material in 
process is heated by circulating 
hot air, and, since the circulation of 
air is rapid, the air temperature is uni- 
form and all parts of the work are af 
fected. Also, because of the motion 
of the air over the surface of the ma- 
terial, a more rapid transfer of heat 
to the work, or evaporation of mois 
ture or volatiles takes place. How- 
ever, forced convection ovens must be 
well designed to ensure satisfactory 
results. Proper consideration must be 
accorded to duct design, air velocities 
and distribution, stream-lining, turbu- 
lence, eddy currents induced flow, and 
the divers other factors entailed. To 





Efficient and systematic arrangement of finishing equipment expedites 
large scale production. 
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particularize, even on a small batch 
lype single-truck oven, several meth 
ods of circulating the air may be used, 
the selection depending on the mater- 
ial itself, the method of loading, spac 
ing and clear areas, dusting, et 


Batch-ty pe Ovens 


Where the metal finishing plant pre 
fers groups of batch-type ovens, it is 
often possible to heat these all from 
high 


control each oven 


a single source of temperature 


air, and yet inde 
pendently to its own time temperature 


evele 


In continuous ovens, which may take 


many always 


forms, and are almost 
built to meet the precise requirements 
of the plant, according to volume and 
character of daily output, it is often 
desirable to maintain a predetermined 
temperature curve throughout the oven, 
This 


is accomplished by zoning, each zone 


to efhiciently process a material, 


being independent and automatically 
controlled. 

The higher cost of continuous ovens 
is generally warranted where produc 
tion on one article or quite similar ar- 
steady and 


ticles is comparatively 


large. Each oven application requires 
some study to determine whether the 
installation of a continuous oven is 
advisable. 

Various special-purpose types of 
continuous ovens have been construct 
ed using overhead monorail conveyors 
or other types of line conveyors, the 
oven becoming an integral part of the 
production line on many types of heavy 


work. 


used for small parts. 


Belt conveyors are frequently 


In some tunnel ovens, counterflow 
between work and air is most econom- 
is taken from 
the coolest part oi the oven, whereas 


ical since the exhaust 


in others it cannot be used. 

lhe selection of industrial ovens for 
the metal finishing plant depends upon 
the products to be finished, the amount 
of daily or hourly output, the entire 
finishing process including operations 
preceding and following baking o1 
drying, the size and type of the fac- 
tory building wherein the equipment 
is to operate, and other factors. In 
small ovens the finished parts may be 
placed in trays or on racks or trucks. 
\ means of quick loading and unload- 
ing is essential to obtain maximum 
production, avoiding needless wastage 
of heat, time and handling and also 
preventing any spoilage of the work 


in prot ess. 
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Oven Costs 


[he installation, operation and 


maintenance of ovens entails appre- 
ciable expenditure, and it is desirable 
for the plant management to procure 


maximum results therefor. 


(As respects the small cabinet size 
oven installation, the general proced- 
ure ig to dip or spray the small parts 
in process while they are in place on 
hooks and then trans- 
fer them with minimum handling and 


trays, racks o1 


the least possible time into the oven. 
The oven door is closed. temperature 
is brought up to the required point and 
held there as long as necessary to pro- 
duce the Then the 
charge is withdrawn and allowed to 


desired results. 
cool, after which the articles are ready 
for any succeeding operations that may 
be scheduled, or they may be consid- 
ered as being completely finished and 
ready for assembling or packing. 

Ordinarily, as concerns the matter 
of heat application to ovens, a long 
and varied experience in this field 
would seem to be most reliable judge. 
This question of heating methods is 
assuredly no small one. The source 
of heated air may be: Steam, using ex- 
tended surface heaters for the lower 
temperature range; electricity, using 
resistance strips placed in the air cir- 
culating system, or fuel-fired air heat- 
ers. The latter may use oil, butane, 
or gas and may be divided into two 
veneral classifications—direct and in- 
cirect. 

In the direct or internally heated 
ven, the burners, or heating elements 
in the case of an electric oven, are 
built in as a part of the oven, but are 
located in a separate plece of appar- 
atus in indirect, or external, firing. 
The simplest type of internally heated 
ovens for finishes has gas burners fir- 
ing into metal combustion chambers 
other 


type of duct up the sides and back in 


near the bottom, and tubes or 


which the products of combustion are 
carried to the stack. This type of oven, 
although comparatively safe when well 
designed to prevent hot spots, gives 
uneven temperatures throughout the 
oven due to the more intense radiation 
near the sides, and the low air circu- 
lation velocity. 


Slow Drying Speed 


The initial cost of such installation 
is minor, but the actual cost of pro- 
duction, based on the number of pieces, 


is high, by reason of slow drying speed 
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and possible rejects will 
temperatures now deman 
ialized finishes. 

The direct type of over 
where produc ts may be ilated 
the oven without harmin 





ial processed. This met 
pensive and is susceptibl: 
thermostati control. \ 


clean fresh air is to be ci 





indirect type of heater 





This type of heater has 
sally accepted by the au 
dustry and other finishin 
the baking of paints and 


Provision of electric heath 





ments for gas burners reduces thy 
gerous explosion hazards 
baking finishes, and also 
solutely clean atmospher 
of installation, however, is her ti} 
any other, except in som 
indirect fired air heater, ay 
location where the cost o 
is low and gas high, its op 

The ut 
electric heating is limited t 
ial applications. Its eas 
ation has in 


is also very high. 


recent years 
licated by manufacturers . : 
trol apparatus and burners 
urally gives the gas forn 
inother advantage. 

The use of fans for high 
convection is a developm 
to obviate the disadvanta: 
heating in the natural cony 
Thereby the burners can | 
a section baffled off fron 
chamber and the radiatio: 
so greatly reduced. | x per 
work is appreciably incr 
type of oven, and the work 
in quality. The cost of tl 
culation is negligible, and, 
ly number of cases, the c 
ef work is materially redu 
the saving in a short time 
sent a profit on the subst 
convected air oven ior a 
pending on natural cony 
rect provision of insuring 
ocity and temperature th: 
oven is essential in this | 
to realize the utmost of 
advantages. 


dir Heaters 


For continuous ovens, th 
was introduced as a mean 
air outside the oven, bein 
to the oven through piping 
ers have various advantag 






thing, temperature contro! 
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xact, inasmuch as the air 
leaving the heater will be 
iture in all sections of the 

The ex- 
ard is also appreciably re- 
ensures greater flexibility. 








lied by the heater. 


akes for a saving of val- 
The cost of installation 
ance is comparatively low. 
type of air heater devel- 
f indirect operation, where 
ts of combustion did not 
th the an supplied to the oven, 
the air through tubes. With 

{ heater there is no possi- 
ntamination of the air trans- 

the oven from the fuel, so 

ist difficult finish can be 





view of an indirect air 
Courtesy Despatch Oven 
Vinneapolis, Minn.) 
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ery of three indirect-fired air heaters for heating a baking oven. 
Courtesy Despatch Oven Co., Minneapolis, Minn.) 


processed without the possibility of 
marring defects through its use. 

Of more recent origin is the indi- 
rectly fired type of external air heater. 
In this type the products of combus- 
tion are directly mixed with the air 
that is recirculated through the oven, 
sufficient air being exhausted from the 
oven to reduce the solvent concentra- 
With 
this method the efficiency of utilization 
is very high. 


tion below the explosion point. 


Further advantages over 
the indirect fired air heater is its low- 
er initial cost and, in most instances, 
Its cleanli- 
ness of air is adequate for most bake 


lower maintenance cost. 


finishing operations when the proper 
fuel is used. 


Explosion Hazard 


In the indirect air heater the explo- 
sion hazard is also minimized because 
the inflammables evaporated by the re- 
circulating air are partially burned in 
passing through the heater. 

Another point in favor of air heat- 
ers is that, inasmuch as they may be 
set up any where, valuable floor space 
is thus released for other machines and 
purposes, the heater being locatable on 
the roof, underneath the oven, or, fre- 
quently, in space otherwise wasted. 

Again, air heaters may utilize waste 
heat from another process if that avail- 
able is sufficient in temperature and 
quantity. Worthwhile savings can be 
effected in operating costs, thereby, 





SECTION 


in most cases, but the individual case 
determines the requirement, therefore 
investigation along this line is in o1 
der, companies that have the necessary, 
precise experience, combined with 
comprehensive research and planning, 
being glad to furnish technical advice. 

By reason of the varied utility of 
the air heater, old ovens using natural 
convection with steam or gas heating 
can be modernized at small outlay by 
installing an air heater, fan, and ducts 
for proper air distribution, provided 
the oven housing is in workable con 
When the oven is of the type 
most suitable to economical processing 


dition. 


of the product, appreciable savings of 
ten are realized in this way that other 
wise would entail installation of new 
ovens and equipment. 

Air heaters are not confined solely 
to continuous conveyor ovens, but may 
be applied to all types, such as batch 
or box type, intermittent tunnel o1 
conveyor lype, etc. The method of ap 
plying the heated air will vary with 
each installation, being designed to 
give the maximum efficiency and uni 
formity obtainable. Where groups of 
small ovens are already installed, o1 
production demands indicate that a 
yroup of independently operated ovens 
are more desirable than one large 
oven, the air heater unit can be oper- 
ated as a central source of high tem 
perature air, which may be distributed 
automatically under thermostatic con- 
ach 


oven then may be operated indepen- 


trol to each of the small ovens. 


dently with its own time temperature 
cycle. Here. once more, the benefit of 
air heater operation is obtained, but 
the first cost is relatively nominal, 
since it is distributed over a number 
of ovens. 

The method of handling material in 
an oven is governed not only by the 
material itself, but also by the loca 
tion of the oven in the plant produc 
tion schedule, or the processing of the 
material before and after the oven cy 
cle. To illustrate, for a continuous 
flexible sheet being coated on one side, 
a straight pass or festoon dryer could 
be employed, whereas for 2-side coat 
ing, a tower dryer or horizontal fes 
toon might be in order. 


Wall Construction 


Another important consideration in 
the selection of industrial ovens is the 
type of wall construction. In the in- 
terest of cost curtailment it is meet 


not to overlook the value of proper 


181 







































































insulation of ovens. 
cbtained by 


A low initial cost 


using insufhicient insula- 


tion or a low grade insulation or both, 


never fails to result in high baking 
ost over a period ol years. 
The predominating type of con- 


struction for bake-finishing ovens is the 
insulated panel, made of two sheets of 
metal separated by rock wool, alum 
inum foil, or other insulating mater- 
ial. 
mined by the temperature to be main 
tained, 


The thickness of panel is deter- 


greater insulation being re- 
quired for higher temperatures. 

The selection of insulating material 
is influenced by a number of factors. 
lon example, as respects the temper 


:ture range, an asbestos paper will not 


withstand the same temperature as 
rock wool. Secondly. as respects the 
specific application, a high vertical 


panel filled with rock wool, must have 
the blankets properly reinforced to ob 


viate sag or bulge. Ordinarily, ovens 
should have two or more inches of 
rock wool insulation in all walls. de 


pending upon operating temperature, 
and a minimum of metal joining the 


Third 


ly, as respects the weight or heat re 


inside and outside of the oven. 


tention, aluminum foil, for example, 


has 


pl ictically a very low velume 


weight and, consequently, no heat re 
tention 

Furthermore, the type of metal em- 
ployed for the panels depends on the 


\ll 


lower 


modern 
than 
ire best built of panels with perman 


ervice involved. 


lor 


ovens 


temperatures 500° F. 


ently protec ted insulation ene losed be 


tween the inside and outside sheets 
Corrosion or appearance may dictate 
the use of galvanized iron, copper, al 
uminum,. alloy steel. or vitreous en 
imeled sheets, but the majority of 


ovens are built of black steel painted 


to suit the plant surroundings 


Insulating Brick 
Wher 


| 


the temperatures run above 
. the use of insulating brick as 
1 construction material should be con 
sidered This is a comparatively new 
of light weight brick with a ther 
conductivity very much lower than 


bri k. 


as important as the materials 


ly pe 
mal 
common brick or fire clay 

Fully 
from which they are made is the con 
Strength they 


rigidity, so they 


struction of the panels. 


must have, 


and will 


not get out ofl shape; there must be 
no projections to interfere with clean 
they 


tight joints to prevent leakage; 


liness o1 must have 


they 


appeal ance, 





182 








must have a minimum of “through 
metal” to prevent loss of heat; and 
they must be adaptable to suit the 
structure to which they 
tached. 

Panel construction of the ovens per- 
mits complete fabrication in the manu- 
facturer’s plant and easy assembly in 
the metal-finishing factory. It 


may be at- 


lends 
itself to increasing oven size at a later 
date, and to dismantling and reassem- 
bling at a different 
It is this type of oven con- 
struction that has been adopted by the 
majority of the automobile manufac- 
turers. Panel may be 


used for batch-type ovens, tunnel-type 


location when 


necessary. 


construction 


ovens, or overhead conveyor ovens. It 
for 
ating a 6-ft. cube, and for ovens many 
hundred feet long. 


has been used ovens approxim- 


lhe floor, which too frequently is 
left be all 
cases where possible, for it is a source 
of great heat loss. In the older metal- 
finishing plants there are 


bare, should insulated in 


a great num- 


ber of oven installations which could 
decrease baking and drying costs and 
increase production by modernization 


or replacement with the latest oven 
designs. A the individual 
plant, objectifying for desirable im- 
kindred 
equipment, may amply repay the time 
entailed. 

It is 


evel 


review of 


provement in the ovens and 


desirable. incidentally, wher- 


possible, to keep ovens away 
from all wood structure in the plant, 
Sut h as window frames, 


the like: at a 


fact. to meet with any 


( olumns, and 


sufficient distance, in 
fire regulations 
er insurance requirements, as may be 
in force. 

The design is 
frequently soverned by the method of 
applying heat. 


choice of conveyor 
Requirements of coun- 
terflow or parallel flow and free area 
between parts and other air handling 
problems will often prescribe the pat 
ticular type necessary. 


Cleaning Routine 


The 


clean ovens al 


prevailing requirement is to 
least a week, de- 
pending upon the amount of work put 
through. 


twit e 


a routine hitherto 
Now the practice 
is followed diligently and unfailingly. 


This was 


often unthought of. 


The foreman of the finishing depart 
ment discontinued the practice of paint 
of an oven, declaring 
that eventually the coating would flake. 
and flakes would drop and adhere to 
the work. 


ing the interior 


This gives inkling of an- 
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INDUST 


other run of 


sometimes perplex the ma 
Considerable of a finish 
products often contain m 


ticles by 


ovens, 
this 


times 


complain, 


ship 


finishir 


reason of 
However minute, | 
fering specks do not make 
ior quality of workmansh S 
inferiority is 
gambled on; some of the cus 
ceiving the final work, remark 
back 
discontinue their patronage. 
All unnecessary 


terior of the oven. iu 


fixtures that 


scant, haphazard cleaning, 
work will be the result. 
hooks and corners should be 
ly, carefully cleaned, using b 
turpentine, or some other 


ing fluid on a rag to remove 


scale. By 


water, then turning on heat 


half an hour, a cleaner ov 
the result. It would be a 
looking practice, whenever 


to maintain in the plant ext 
depending upon the plant’s « 
capa ity, to cover any eme! 


so as to permit proper an 


The 


cleaning. 


be amply repaid by the res 


proved output. 
By 


and other objectionabl 


be speedily removed, thus | 


a satisfactory 


cleaning is done, care should 
cised by the workers to kee} 


dust as much 


and closing the doors hurri 
materially towards specked 
Dust Hazard 

(ll paraphernalia about 
ing operations should be 
possible of dust under the 


conditions. 


as for 


asphaltum powder on print 
metal plates, is one yutstand 
work is 


operations. 


why inferio 


the finishine 


drafts, espec ially while finis! 


done, 


work at 


ing 
the 


supervision and attention 

sponsibility will assuredly 
wards a better quality of prod 
additional care, 
cised, will have its salutary 
the plant workmen, who shi 


out superior workmanship 


aid of a 


instance, 


will 


too often 


spraying 


added 


vacuu 


job. 


as possible. () 


Dusty o] 


the 


reduc 


operation. P 


conscl 





y 


Ware 


By givir 
rubbing and cleaning to the 


.e qu 








ig tr 


uncl 








cons 


icludir 


are 


Ra 


unitor 


expt ns 
mn cle 


part 


When 
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appli 
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lvents_ z Large quantities of diacetone alcohol ar 
LiL used in anti-freeze solutions, preservatives 





use in cellulose ester brushing lacquers be 
cause its attack on dried films is very slow 





for animal tissue and wood, non-grain-raising 





wood stains, metal cleaning compounds, hy 





———_——— 


Diccetone Alcohol 


nton A, Diacetonyl Alcohol, 
hydroxy-2-keto-4-dimethyl 


pentane) 


*hysical Properties 


hol is a flammable organic 
particularly mild, mint-like 
ire, it is colorless, although 
des range in color to that 
It is one of the ketonic al- 

has the molecular formula 
( [)CH,COCH,. Its molecular 

196, twice that of acetone. 


olecular structure, diacetone 
characteristics of both a 
ilcohol. 
hol is miscible in all pro- 
water, ethyl ether and ethyl 
mparatively so with most or- 
h as aromatic and halogen- 
ons, alcohols, esters, etc. 
rms a constant boiling mix- 
ibout 74% water by vol 
s at 99.7°C. It is an ex- 
for nitrocellulose and _ cell- 
nd will dissolve many natural 
resins including copals, mas- 
sums, Bakelite and so forth. 
lve oils, fats, tars and dyes. 
pects diacetone alcohol is 
acetone, the great difference 
ite of evaporation. Its evap 
much lower than that of ace- 
| with ethyl ether (taken to 
1) its volatility is 147, or 
greater than acetone. Fur- 
icetone is considered a low 
boiling point 56.1°C. at 760 
diacetone alcohol is a rela- 
ling material (see below). 
hol is listed as having a 
ty of 0.937 - 0.943 at 
ipproximately 7.81 pounds 
boiling point of 166.0°C. and 
nt of 74 to “yf 


Manufacture 


‘hol is obtained commercial 
| 


ensation of two molecules of 
e presence of an_ alkaline 


CH.COCH, = 

(CH.),C(OH) CH,COCH, 
for the molecular weight of 
| being twice that of acetone 
seen in the above reaction. 
ry conditions, the yield of 
ol from the condensation of 
very great inasmuch as there 
dency for the diacetone alco- 
wose. However, through the 
ial apparatus known as the 
rr nearly all of the acetone 
ted by the continual separa 
etone alcohol from the ace 
formed. 
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draulic compression fluids, dyes and ¢ 
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ments. It finds further application in mak 
Diacetone may also be made by a re ing artificial silk and leather, in the imita 
action involving a special organic compound tion of gold leaf, in the extraction of resins 
ind nitrous acid. and waxes and in the manufacture of certain 


synthetic resins. 
Uses 


hy si ae . _e 
Diacetone alcohol is of particular value for Phy siological I roperties 


many and widely varying industrial pur Literature on solvent toxicity does not 
poses. For use in lacquers and cellulose show that experiments have been conducted 
acetate dopes, it is a standard slowly evap on the inhalation of diacetone alcohol vapor 
orating solvent. Its presence in a solvent or that any toxic effects on human beings 


mixture imparts good gloss to films of lac have been recorded. However, experiments 
quers and small amounts very favorably af on animals indicate that its action is similar 


fect flow during drying. It finds special to that of acetone but somewhat more toxi 


Specifications and Properties 


The following are data on two grades of commercially available diacetone alcohol 
{cetone-free Technical 
Specific Gravity 0.937 0.943 at 0.923 0.927 at 
°C. /o*C. ae Giae G 
Purity Contains not more than 10‘ 


acetone and conforms with 
the specifications of — the 
U.S. Army Air Service. 


Acidity Not more than 0.05%  cal- Not more than 0.01%, cal 
culated as acetic acid. culated as acetic acid 

Color Water-white to light straw. Water-white to light straw. 

Water Solubility Miscible with distilled water Miscible with distilled water 
in all proportions without in all proportions without 
turbidity. turbidity 

Water No turbidity when one vol No turbidity when one vol 
ume is mixed with 19 vol ume is mixed with 19 vol 
umes of 60°Baume_  gaso umes of 60° Baume. gaso 
line at 20°C line at 20°C 

Non-volatile Matter Not more than 0.01 gram 


when 100 cc. are evapor 





ated on a water-bath and 


heated to constant weight 
at 105°C.—-110° ¢ | 
Distillation Range Distilis between 130°C. and Distills between 60° and 
180°C, \ pproximately 85% 180°C., with not more than | 
distills between 150°C. and 20% below 100°C. Ap 
L706". At atmospheric proximately 75‘ distill | 
pressure slight decomposi between 150°C. and 170° ¢ 
tion occurs but at reduced At atmospheric pressure 
pressures distillation can be slight decomposition occurs 
accomplished without de but at reduced pressure 
composition. distillation can be accom 


plished without decomposi 


tion. 
Boiling Point 164°C. to 166°C. at 
760 mm. of mercury 
Melting Point 144°C. to 45°C. A pproximately 63°C 
Flash Point About 55°C. °C to 14° 
Coefficient of Cub 0.00095 per °C. 0.00091 per °C, 
ical Expansion (at 
ordinary tempera 
tures) 
Weight per U.S. gal. 7.81 pounds at 20°C 7.72 pounds at 20°¢ 
Refractive Index 1.4242 at 20°C. 1.3712 at 20°C 
Odor Mild, pleasant Mild 
Vapor Pressure $3 mm. of mercury 
at 20°C. 
Heat of Combustion 8,601 calories per gram 
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Pad for Dise Sanders 

\ new lightweight back up pad for dis¢ 
nders has recently been developed by the 
ian Rope Co. of Auburn, N. Y. 

he pads are available in the normal 
x 8” and 9”, with a molded plastic 
enter. Both the center and the flexing sur 
tac ire made of rope fibre, bonded and 


ed to prevent 


separation 





/ htwe ht back up pad rmidde of bonded 
pie nore for ( S¢ sanders 

The new pad is recommended for sand 

ind polishing metal or wood surfaces, 


ind the 7” pad weighs less than one-half 

The old type nut, bolt and plate assembly 
eliminated by the tough molded center 
ind the balance obtained is stated to re 
luce ibration These pads will be made 
through 


iwailable manufacturers of — dis 


indet 


Automatic Air Finishing 
and Drying Unit 


Thi \utomatic Airfinishing and Drying 


L nit lesigned for enameling flashlight 
uses and other similar items up to 18” in 
ength and baking the finish at temper 
itures ranging from 200 to 400°F., rhe 


onvevol!r is eq lipped with 1605 revolving 
<pinale issemblies mounted at 214,” centers 
d the speed of the conveyor is controlled 
mform to any drying cycle required. 
The drying oven is built in two sections 


provide 200° temperature in the first sec 





Sie 
- 


i. __ ot 

















tion and 400°F. in the second section, with 


» minutes illowed for forced cooling after 
the pieces leave the oven On a drying 


cycle of 5 minutes in the 200° section, 15 


minutes in the 400° section, and 5 minutes 


force cooling, the speed of the conveyor is 
regulated to produce 52' finished pieces 
per minute lhe oven unit is insulated with 
)” rock wool and is electrically heated and 
thermostatically controlled Removable tops 
ire provided for easy access to the interior 
f the oven and 75% of the bottom area of 
the oven is equipped with counter weighted 
doors to insure against explosion hazards. 
The coating section is equipped with two 
‘pray booths, one for automatic operation 
and the other for manual or experimental 
purposes his unique feature increases the 
value and utility of the unit as it serves the 
dual purpose of a complete production unit 
plus the added feature of adapting it for 
experimental and new development work. 
Overall dimensions of the conveyor are 


4970 iong by 


1170” wide with approxim 
ately 336 feet of steel roller chain mounted 


on ball bearing sprockets and equipped with 
chain take-up 


1909 Diversey 


Paasche 
Parkway, Chica 


ball hearing 
Airbrush Ce 
co, THlinois 


Low Cost Painting Outfit 
Binks Manufacturing Co., 3114 Carroll 
Ave., Chicago, Ill, have marketed a %4 H.P. 
painting outfit which features a single dia 
phragm compressor with pulsation chamber 


head. A 


lubrication for 


in one piece with compressor 


crank is¢ provides 


)» 


compressor The delivery is 
C.F.M. at 26 pounds working pressure. 





Low cost painting unit 


The unit comes with an internal atom 
zation bleeder type adjustable spray gun 
ind quart pressure cup The gun is 
equipped with a flat spray nozzle and with 
2 moisture filter 


School for Finishers 

The DeVilbiss Company 
schedule of their training school for the first 
half of 1940 
Ioledo plant, the school is open to indus- 


announces _ the 
lo be held in the Company’s 


trial painters, master painters, automobile 


refinishers and all others interested in learn- 


MET 








AL INDUST 


ing the technique ol spray-pa 
use and care of spray-paintir 
Each training period lasts 
The first class opened Januar 
begin on the following date 
April llth, May 6th and Ju 
Special rates in Toledo hot 
ing-houses near the plant have 
by the Company for men 
school. 
These classes have been y 
the past because of the fa 
otherwise unobtainable, off 
DeVilbiss Laboratories. = 
It is advisable to enroll ir 
far in advance as possible, 
the classes must be limited, 
will be no training period 
announced. 
Complete information 
writing The DeVilbiss 
Ohio. 


New Series Paint Spraying Units 


The Electric Sprayit Co 
gan, Wisc., have 


easily 


recently 
portable paint spray 
twin cylinder compressor fo1 
tenance painting, for small pr 
in industrial plants, and for 
The compressor is driver 


electric motor or a % H.P 





Por table 


paint spray 2 


cvlinder col 





The compressor displacement 

and the spraying pressure 
The spray gun, which is | 

feed, internal mixing type, Is 

plete with round and fan 

well as with an angle n 


parts difficult to reach 


Manufacturer’s Lite: 


Centrifugal Enameler \ 
trated folder describing ce! 
ers of the Tolhurst 
American Machine and Me: 
6th Ave., New York City. 1 


are for applying organi 


Centr 





RY 






ire placed in a removable 
osely or for special types 




































and a sufficient volume 
is flowed in so that the 


Vv < overed. 


pressure developed on 
force the enamel uni- 
minute openings. Con- 

emoves excess, 
. lhe literature describes new 
ble dise sanders, which 
ventilation, balance, and 
Skilsaw, Ine., 5043 Elston 


Gaston Bull-Dog Snaggers” 
folder recently distributed 
Tools, 2657 W. 95th St., 
near Chicago) IIl., which 
rugged, lightweight, port- 

ilso suitable for buffing. 


Vows 





— 





and maintenance work. 


He helped organ- 


ize that company’s paint Maintenance Ser 


vice Department, of which he was super 


visor for the past 5 years. 


He las a 
ing mainten 


wide acquaintance among build 


ance engineers in many indus 


tries, particularly textiles, iron and_ steel, 


petroleum, food, cereal, milling and public 


utilities, as 


well as in the insurance, office 


building, apartment house and hotel fields. 


According 


Brooklyn, N. 


ternational 
considerable 


to the Hilo Varnish Corp., 
Y., exhibitors at the 6th In 


Heating and Ventilating Show, 


interest was shown in various 


smooth, gloss and semi-gloss, tough, quick- 


bake type 


of finishes, and in particular, 


smooth surface two-tone hammered metal 


effect and 
finishes. 


the new smooth gloss spatter 


At the Despatch Oven Company's (Minne 


apolis, Minn.) stockholders annual meeting, 


the following officers were re-elected for 


1940: A. E. 


urer; H. L. 


eral Manager: G. C. 


Grapp, President and Treas 
Grapp, Vice-President and Gen 
Keyes, Vice-President 


of Harvard College. The lecture was one 
of a series in Paint Technology, sponsored 
by the Massachusetts Department of Educa 
tion, Division of University Extension, with 
the cooperation of the New England Paint 
and Varnish Production Club, the Paint and 
Oil Club of New England, and the Paint 
Salesmen’s Club of New England. This 
group of lectures plays a large part in dis 
seminating fundamental knowledge which is 
essential to intelligent handling and applica 
tion of protective and decorative coatings. 


Grover M. Hermann, President of the 
{merican Asphalt Paint Company, Chicago 
has just announced the purchase of the 
Casein Paint Division of the Beatrice Cream 
ery Co. 

Casino Paint is the brand name estab 
lished two years ago for this casein paint. 
The name and entire distribution set-up will 
be carried on by the new owners. 


Manufacture of Casino Paint has already 
been started at the Kankakee plant of the 
American Asphalt Paint Co., who also op 
erate plants at Lincoln, New Jersey; Mar 





























on ietts io: & ig 01 or ‘aro 
\ : ; and Chief Engineer and F. H. Faber, Secre letta, Ohio; and High Point, North A al 
tcap, formerly with Pitts- naite ‘eek Gales ‘Wien lina. Mr. Hermann states that service to 
iss Company, has been ap- p lari 19 19 Casino customers will not be interrupted 
er of Maintenance Sales for ee oe a and because of strategically located plants 
ts , the meeting . . 
Raynolds Company, it was an- should be materially improved. 
Es — > a ‘ae . 
y EF. S. Phillips, President. Dr. Joseph Mattiello, Director of Research Sales of Casino Paint are to be under the 
his headquarters in New and Industrial Sales, Hilo Varnish Corp., direct supervision of J. G. Brown, Vice 
Brooklyn, N. Y. lectured on “Vehicles and President, who is in charge of the present 
vas associated with Pitts the Raw Materials Used in Them” (cover- Casein Division of the American Asphalt 
ts past 15 years, engaged, for ing both lacquers and oleoresinous vehicles) , Paint Company. 
of that time in paint sales on January 29th, at the Fogg Art Museum Prior to the acquisition of Casino Paint 
——— —— ST — — : 
| 
WALKER’S 
. 
q Comes in various colors 
s 1 Air dries in 20 minutes to take Lacquer or | 
Synthetics without lifting 
1 Can be Forced Dried or Baked | 
| Excellent adhesion to die cast metal | 
|| Good resistance against Moisture Penetration | 








ELIZABETH - - - - 


New England Representatives — BROWN & DEAN CO. — Providence, Rhode Island 


and Salt Spray Test 


(\) H.V. WALKER CO. | 


FINISHES TO FIT YOUR PRODUCT 


OFFICES and PLANT 





NEW JERSEY | 
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from the Beatrice Creamery Cs the Amer e expansion program of the 


in Asphalt Paint Company were large pro Asphalt Paint Company. Other re: 





(American is especially critical in det 


ent en suitability for use in airpla 












































i . > } . 
Data obtained by the constant viscosity itrocellulose lacquers is shown. 


procedure for nitrocellulose solvent evalu Ai D 
irpiane opes 
ition are presented for three types of hy I I 


| 


pure aliphatic (gasoline), and mixed aro 


mati iliphati« or so-called high solvency 


drocarbon dilue ) co oO e) . Pon . . 
lrocarbon diluent: pure al tar (toluene), Relation of Tautening and Weathering 


ers of Casein Paint and have had years largement activities of this company include vent combinations and p 
rf experience in manutacturing this in in expenditure of approx mately $100,000 yield optimum tautness, resis 
creasingly popular type of paint It is felt it the Kankakee plant for a modern la ening in wet weather, and | 
that Casino customers will benefit from the quer plant, for additional varnish making tautness during exposure are 
extel P research ind = experience that equipment, for a complete stain and filler various cellulose derivatives. 
American has had in this field 1anufacturing department and additional relation is shown to exist bet 
This purchase is in line with the exter high speed paint grinding equipment erties of the unsupported fil 
havior of doped fabrics; a c« 
ing thus results in time, labor 
CG, e F e ° ] e ) © f in evaluating new compounds 
f G- Patents 
Lacquer. Walter J. Clarke B 
Evaluation of Nitrocellulose Lacquer hydrocarbons throughout the entire dilution phone Laboratories, Inc.) | 
Solvents range at spray viscosity, is demonstrated. August 22, 1939. 
[his equivalency is not noticeably affected \ lacquer resistant top 
By V. W. Ware and W. M. Bruner ep as oi ei ara Rati Raeiack at ous ‘volatile sal 
PE ia Penee  eage tonr w by the pre nce f resin in the rmu ation rme various volatile ‘ 
5 ’ The superior solvent strength of isobutyl with the following: 
January, propionate as the high-boiling ingredient of Nitrocellulose | 


Alkyd resin 

Dibutyl phthalate 

Impalpable powder of sil} 
parts 


Qualities to Composition Paint Compositions Contair 


, ; Joseph V. Reardon (to Reard 
naphtha These diluents have been studied By Frank W. Reinhart and 174,094. Sept. 26, 1939 
‘ 2,174, ' ept. 26, 39. 
In conjunction with four commercially avail Gordon M. Kline ; . 
se P \ dry powder paint comp 
able esters: isobutyl acetate (90%). n-butyl Vational Bureau of Standards, 
, when mixed with water, applic 
etate Oi) #-z isobutyl propion ite (ROS ) H ashington, dD. e 
_ ri “ae ; OF ‘ becomes washable, and _ is 
nd pentacetate (8/7). > comparisons . ‘ veg ere me some - 
$s REE i ; gh ied Fel 1940 casein and a water soluble al 
were made in the presence of nitrocellulose \ “ee 
=e as sodium, barium or calciun 
ilone and also with a 2 to 1 mixture of In a previous report on developing a fire . . 
inate, being active both as 
nitrocellulose and resin. resistant airplane dope to replace the haz 
' insolubilizer for the casein, 
The value as a diluent decreases in the ardous cellulose nitrate product, formulae 
; of such substantially neutral 1 
order, toluene, high-solvency naphtha, gaso for .experimental dopes for application to . . . i 
compositions are devoid of ingr 
line; this decrease is considerably greatet fabric-covered test panels were selected on ; 
e , after being mixed with water 
with nitrocellulose-resin mixtures than it is the basis of the effect of plastic, plasticizer, re . 
dried, are soluble in water. 
when the nitrocellulose composes the entir« solvent ind diluent components on the 
make up ot the solids ingredients, but in no shrinkage and flexibility ot dope films. This Finely Divided Copper. N\ 
case is it enough to be of any great prac report describes the exposure tests of these Paolo Misciattelli, Rome, Italy 
tical value until a dilution beyond 20° is experimental dopes and discusses the rela The process for precipitatir 
used tion between the tautness and weathering finely divided form upon a suri 
The complete similarity and equivalency properties of the doped fabrics and the reducing a copper solution in 
of isobutyl acetate and n-butyl acetate, as composition of the dope formaldehyde; said solution 
concerns their solvency characteristics and Evidence is presented to show that the rotartrate, gum arabic, caustic 
diluent acceptance with the three types of hydroxyl content of cellulose mixed esters catalytic amount of silver co1 




























Agateen LACQUERS) 


aacquer 
for Metals 


BUFFING LACQUER 


for Cloisonne Reproductions 
Air-Dry Priming Lacquer 
Water Dip Lacquer 


Elastic Non-blushing 


Agate Lacquer Mfg. Co., Inc. 
11-13 Forty-third Road, LONG ISLAND CITY, N. Y. 


H OQ te Qe nN —The Last Word in Quality 
O 











ENTHONE 
BAKED ENAMEL STRIPPER 


» 


Baked enamels removed swiftly and clea NO sm 
no pigment deposits to wipe off. 

Economical—Use 3 parts water—1 part st 

Stripper is not consumed during stripping 

ynly loss 

Non-Corrosive—No attack on aluminu 

zinc or other metals. 


Glyptal, urea-formaldehyde, resyl, bake 
baked enamels often stripped in less thar 


Write today for a sample and informa 
y l stripping costs 


g ENTHONE ec. _ 


NEW HAVEN, CONN. 7 
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Cdn now be applied 


on rough surfaces 


in only one coat 


e Because you can apply most 
colors--even white, pastels, or 
clear directly to rough surfaces 
without priming, sanding, re- 
moval of tool marks, or other 
preparation, Duart Wrinkle 
Enamels are the most economical 
type of finish for many kinds of 


metal products. 


DUART WRINKLE ENAMELS 


. cover most surtace defects effectively in one coat. 





bake in one hour or less, at low or medium heat, and be- 


come durable, marproof, resistant to heat, moisture, alcohol, grease. 

. light in body. easily sprayed, easily touched up. Patterns 
can be varied from fine to coarse, as desired. 

quick drying types for conveyor ovens, slow drying types 
for box ovens. 

- good coverage. 


Send for full information 


Maa and Waldetein Co-Mswark-Nt.9 


Branch Offices and Warehouses... 1658 Carroll Ave., Chicago ...1228 W. Pico Blivd., Los 


MUVUCNEEEMS PIONEERS IN PROTECTION 


Angeles 











WILL YOUR PRESENT 
WRINKLE FINISH DO THIS 2 


a >" 


Assembled machine is absolutely UNIFORM in appearance — all parts perfectly matched 





LIKE this sewing machine manufacturer, 
you can finish parts with Rincon-trol 
wrinkle finish before assembly . . . and 
with perfect safety’ Or if you prefer, you 
can apply Rincon-trol after assembly. 
e In efther case, you'll find the finish of 
your product absolutely uniform .. . in 
texture ...in appearance... in durabil- 
ity. ¢ Rincon-trol sharply reduces rejects 
through elimination of sags, “fish eyes” 
and fatty edges... smooths out produc- 


tion flow by permitting quick, easy re- 
pair on the assembly line . . . steps up 
sales by giving your product a quality 
finish at low cost. ¢ It will pay you to 
investigate Rincon-trol. Write today for 
samples and complete’ information. 
Prompt deliveries are made to manufac- 
turers in the Middle West from our 
Chicago warehouse. 

Roxalin Flexible Lacquer Co., Inc. 
BOX 633 ELIZABETH, NEW JERSEY 


FINISHES 






















































H. old R. Smallman 


Smallman, for many years 
he Chicago District Office 
Van Winkle-Munning Com- 
wan, N. J., manufacturers 
equipment and _ supplies, 
Western Manager of the 


in’s business career em- 
experience in the electro- 
ry as well as early shop 
ning as an electrician. In 
the Howe Electric Com- 

. staying with them until 
917 and 1918, he was in 
vineers, 33rd Division, and 
harge, he rejoined the Howe 
iining with them until 1920, 
go with the Armour Com- 
he joined the forces of 
and Company, manufac- 
troplating equipment and 





ears he served that company 


man in the Illinois, Indiana 
territories. In 1925, he was 
headquarters of the com- 
Matawan, N. J., as a sales execu- 
1927, A. P. Munning and Com 
merged with the Hanson-Van 
npany to form the Hanson- 
\ e-Munning Co., and Mr. Small- 
ntinued to act as sales executive 
nbined organization. In 1929, 
again to the Middle West 

Manager of the Chicago terri- 

has remained to date. His 

the post of Western Man 

his responsibilities to in 

as well as sales super- 
Smallman is one of the most 
res in the organization. His 
‘nowledge of the electroplat 
his tact and his ability to 
have been assets of great 
himself and to his organiza- 
i large and flourishing family 
ee boys and two girls—but 
time for golf, fishing and 
S in has the good wishes of 
ness associates and of his 
throughout the trade in the 
he has so long served. 


INDI 
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of metal. 


THE ROBERTS 


9041 Longbrook Ave. 





tHe ROBERTS WAY 
assures BETTER FINISHES 


with uniform production economy. 


ROBERTS ROUGES and BUFFING COMPOUNDS 
exactly meet all operating conditions on every type 


Please specify YOUR requirements and samples 
for convincing trial will be SENT PROMPTLY. 


Specialists in manufacturing of gold, sterling, and silver plate 
rouges; stainless steel, chrome, and crocus compounds. 


ROUGE CO 
BRU - 


Stratford, Conn. 
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Prepare for a fine plate 


Cueeter any 


rosion. Pressure does the 


fi ses 


narrow barrels which tak 
of several hundred pounce 
burnishing materials. ‘I 
weight, confined within 
area, develops maximum 
the work. Questions gladl 


Orders promptly filled. 


The Abbott 





PP wetter plated surfaces 


parts. After plating, burnish again. That rolls down 


the surface, closes por 


in lies the advantage of Abbott high, 


1046 New Britain Ave. 


first by burnishing small, metal 


es, increases resistance to cor- 


aw 


job. l here 


e a_ charge 
ls of steel 
his mobile 
an upright 


pressure on 





y answered. 


Ball Company 
Hartford, Conn. 








——Cleaned 100 per 


—ready for Chrome 
Plating 


PERMAG Cleaning Compounds 
are used extensively in chrome plat- 
PERMAG cleans sur- 


faces, difficult’ parts, crevices, de- 


ing shops. 


pressions in odd shaped pieces 


chemically clean for plating. 


Motor car grilles and similar ob- 
jects are cleaned by PERMAG 
quickly, efficiently and at low cost. 


Write for prices and details. 





Varch, 


cent by PERMAG 








MAGNUSON PRODUCTS CORPORATION 


Main Office and Factory, Third & Hoyt Sts., Brooklyn, N. Y. 


Representatives, also Warehouses in Principal Cities of United States 
In Canada: Canadian Permag Products, Ltd., Montreal and Toronto 






















































































































































































































































































in Cleveland. 











lor some years. 








R. Westbrook, formerly assistant W. B. Lawson has resigned as vice- Natrona and Easton, Pa., 
director of the Cleveland, Ohio Experi- president of the Harshaw Chemical Com- N. 1 & Wyandotte, Mich.., 
mental Laboratory of the Grasselli Chem- pany, Cleveland. Mr. Lawson joined the Wash. 

' Yen: ' arshaw yanization i 930. Previous 
icals Department, FE. I. du Pont de Harshaw organization in 1] Ls reviou to Nelson Muffler Corp., Stow 
Nemours & Company, has been appointed joining the Harshaw Chemical Company, 
, co ’ manufacturers of tractor, m 
research manager of the Company’s Elec- Mr. Lawson was for years with The In- light industrial muffler 

, : g dustrial mufflers, mov 

troplating Division. In his new position ternational Nickel Company, holding vari- . 
quarters, having twice the sg) 
Mr. Westbrook assumes charge of all ous executive positions and when he left . 
z < ‘ : =A £ oct upied. 
electroplating research activities of the du the Nickel Company in 1930 he was Direc- 
Pont Company. He will continue residence tor of Sales, which position he had held Douglas Aircraft Co. Sar 


Calif., working on a_ back-l 
000,000 worth of domestic 





Verified 


planes, have added 5,000 emplo 
payroll since October Ist, for 
11,000 employees. Increase 


Business Items sonnel in the _ buffing, elinn 


polishing and allied department 





Cost about $40,000 with equipmen 


ener Bldg., Philadelphia, Pa., ann 


addition 60 x 100 ft. with mezzanine 


Pennsylvania Salt Vig Co., 1000 


to approximately 50 to 60. A; 


Mechanical Plating Co., 1522 Hubbard 1,000 general workers are to | 
St., Chicago, Ill., has asked bids on gen- the first of the year. 
eral contract for a one-story and basement 


Menasco Manufacturing Co.., | 
floor. 


t. 


has work underway on a castin 
production of castings by n 
Wid process patented and controlled by 


sities Foundry Co. of Ohio. Menasco 


the purchase of two tracts totalling 50 produce the castings under 
acres on the Delaware River at Cornwells ment made with Antioch se 
Heights, as a site for its new $2,000,000 of 1939. The casting depart: 
plant. The plant will replace _ present pected to be in operation by | 
Philadelphia operations at Delaware and Vicromatic Hone Corp., manufa 
Oregon Aves. Research laboratory § and honing machine tools, has recs 
pilot plant operations, which have been additional space at 1349 | M 
cramped, will be moved to the new site St., Detroit, Mich., which will « 
Executive, accounting, and sales offices space formerly occupied. Addit 
will remain as at present in the Widener machinery have increased the 

L. R. Westbrook Bldg. The company has other plants at capacity. New office space has | 
















































AMERICAN ELECTROPLATERS’ SOCIETY 





Branch Banquets 


MARCH 30, 1940 


NEWARK-NEW YORK DOUGLAS HOTEL, NEWARK 


MARCH 30, 1940 
LOS ANGELES HOTEL ROOSEVELT, 


APRIL 6, 1940 
MILWAUKEE 


APRIL 13, 1940 
BOSTON 


APRIL 27, 1940 
NEW ENGLAND REGIONAL MEETING 


D. M. Bedwell, General Chairman 


HOTEL ELTON, WATERBURY 














HOLLYWOOD, CAL. 


SCHROEDER HOTEL 





STATLER HOTEL 





















METAL 





INDUSTRY, March 


























., 

factory superintendent’s, 
| advertising offices will be 
firm operates a_ grinding 
| the principal base metal 


Milwaukee where 


Smelting and Refining Co. 
Vetals Corp., on January 
separate companies and 

their respective businesses 
ints at the present location 
Ave.. East of Richmond St., 
Pa. The activities of the 
ting and Refining Co. will 
direction of Messrs. Louis 

ul Schwab, and the Ladenson 
under the direction of 
Ladenson, David N., and 


Steinberg. 


( dated Brush Corporation, 5 
S New York City, has’ been 
by the Hanson-Van Winkle- 
Matawan, N. J., manufac- 

ectroplating equipment and 
Leo J. Springer, president of 


corporation, has joined the 
Van Winkle-Munning organization, 


W specialize in the production of 
principally of the circular type. 

Qne of their important developments is 
y design of a metal hub brush which 


wide applications in many types 
ratch-brushing operations. 

Van Winkle-Munning Company 

extensive automatic equipment 


these brushes. 








{merican Machine and Metals, Inc. has 
announced the establishment of new dis- 
trict offices in Pittsburgh, Pa., and West 
Hartford, Conn., to handle their line of 
Riehle Testing Machines. R. A. Armstrong 
will be in charge of the Pittsburgh office, 
and P. P. Johnston will supervise sales in 
the New England area. 


W. R. Wood, who has served as super 
visor of tubing sales for The Hamilton 
Steel Company, Cleveland, Ohio, has been 
appointed Chicago District Sales Repre- 
sentative for The Ohio Seamless Tube 
Company of Shelby, Ohio, effective Jan. 
1 1940. W. J. Miller succeeds W. R. 
Wood at The Hamilton Steel Co., which 
company continues to act as distributors 
for The Ohio Seamless Tube Company. 


Cincinnati Butchers Supply Co., 2145 
Central Parkway, Cincinnati, Ohio, manu- 
facturer of refrigerators, fixtures and other 
store equipment, has asked bids on gen 
eral contract for modernizing and remodel- 
ing former local plant of Worthington 
Pump & Mchy. Corp., Vine St., Elmwood 
Place District, including a one-story addi 
tion, 60 x 360 ft., with boiler house and 
office structure. Cost over $125,000 with 
equipment. The following departments are 
operated: rolling, stamping, soft soldering, 
brazing, welding, grinding, polishing, buff- 
ing, tumbling, degreasing, lacquering, 
enameling and_ painting. The principal 
base metals used are: steel, copper, brass, 
bronze, aluminum, zine and _ lead. 





Style 7P-8P 






‘rite for Catalogue 280 














INSULATORS 


In Canada: The Holden Co., Ltd. 

































Miller & Zehrung Chemical Co., 1500 
N.W. Lovejoy St., Portland, Ore., has been 
appointed distributor for the Hanson-Van 
Winkle-Munning Company, manufacturers 
of electroplating equipment and_ supplies. 
» 

The main building unit of a _ factory 
assembly which eventually will include 
four structures was completed in January 
by the Timm Aircraft Co., Los Angeles 
The new building is designed for housing 
manufacturing activities of a new type of 
Timm plastic training plane. The equip 
ment includes what is claimed to be the 
largest oven for plastic processing on thi 
west coast. Construction of two other build 
ings was to begin about the end of 
January. 


Cannon Electric Development Co., 420 
Fast Avenue 53, Los Angeles, have recently 
expanded their activities by installation of 
die casting equipment, including an electri 
furnace and a gas furnace. The firm here 
tofore had done all casting in its foundry. 
New plating room equipment for brass, 
chrome, cadmium and copper work, which 
had been installed in November and early 
December, was supplemented in’ January 
by the addition of a 200-gallon chrom« 
tank for use in special work on power 
panels, enunciator boards and other larg: 
sized electrical units handled by the com 
pany. Plant underway in 
Junuary also involved expansion of the 


alterations 


stock room to accommodate a larger spe 
cialty department. 


WELDED 


INDUSTRIAL BASKETS 
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KEEPING ELECTRICAL taal For {aT 
(= ile 
CURRENTS OUT OF jelays! Dipping Fn 
laste —o 
; CLEANING A Pichiing ir 
TEAM alan egreasing tr 
AIR AND falta Annealing q} 
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OIL—GAS— PLATING tl Hardening | ire 
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aT Nearly fifty types of construction and designs jatar | 
Good for 300” Steam Pressure lara! illustrated new catalog. An excellent hand- jeceye 
2 ba iF) book for shop executives and purchasing agents, tity | 
690° Temperature ores) Sent FREE on request. bape! 
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Beoreo Manufacturing Co. — 
180° W. Winnemae Avenue, CHICAGO, ILL. 18 STATION ST. SOUTHPORT. CONN. 
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Supply Prices, February 28, 1940 












Anodes 
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Prices, except silver, are per lb. f.o.b., shipping point, based on purchases of 2,000 Ibs. or more, and subject to changes due to fluctuating meta) markets 


COPPER (Cast 


he] 
lee 


trolytic, fu size, 16 


21%6c. 


to size 16 Qe 


Vac - per 


per lb. 
lb 
Ib. 
lb. 
Ib. 


. per 
Cc. per 


c. per 


NICKEL: 90-92%, 16” and over 
95-97%, 16” “ “ 
99% +-cast, 16” and over, 47c.; 
polarized, 16” and over, 48c. 
Sitver: Rolled silver anodes .999 fine were 


rolled, 


de- 


quoted fro 


Troy ounce upward, depending on quantity. 





20 per |b 
46 per ib 








Chemicals 





These are manufacturers’ quantity prices and based on delivery from New York City. 


Acetone, C.P. l.c.l., drums lb. 
Acid, Boric (boracic) granular, 99.5%, bbls. lb. 
Chromic, 99%, 100 lb. and 400 lb. drums lb. 
Hydrochloric (muriatic) Tech., 20°, carboys Ib. 
Hydrochloric, C.P., 20°, carboys lb. 
Hydrofluoric, 30%, bbls. . Ib. 
Nitric, 36°, carboys lb. 
Nitric, 42°, carboys lb. 
Oleic (Red Oil), distilled, drums lb. 
Oxalic, bbls. l.c.l. lb. 
Stearic, double pressed, distilled, bags lb. 
single pressed, distilled, bags lb. 
triple pressed, distilled, bags lb. 
Sulphuric, 66°, carboys lb. 
Alcohol, Amyl, (Fusel oil, ref’d), 1.c.l., drums lb. 
Butyl-normal, oo drums lb. 
Denat., S.D. 21, 190 pf., 1-18 drms, wks... gal. 
Diacetone, Fond drums, l.c.l. ~~ * 
Methyl, (Methanol), 95%, drums, lI.c.l... gal. 
Propyl-Iso, 99%, l.c.l., drifms gal 
Propyl-Normal, drums gal. 
Alum, ammonia, granular, bbls., works lb. 
Potash, granular, bbls., works lb. 
Ammonia, aqua, 26°, drums, carboys lb. 
Ammonium, chloride (sal-ammoniac), white, granu- 
lar, bbls. Ib. 
Sulphate, tech., bbls. lb. 
Sulphocyanide (thiocyanate), pure, crystal, kegs. .lb. 
Sulphocyanide (thiocyanate), com’l, drums Ib. 
Antimony Chloride (butter of antimony), sol. 
carboys Ib. 
Barium Carbonate, ppted., I.c.1., bags, works lb. 
Benzene (Benzol), pure, drums, works gal. 
Butyl Lactate, drums Ib. 
Cadmium Oxide, lI.c.l., bbls lb. 
Calcium Carbonate (Ppted. chalk), U.S.P. lb. 
Carbon Bisulfide, I.c.l., 55 gal. drums Ib. 
Carbon Tetrachloride, 1.c.]., drums gal. 
Chrome, green, commercial, bbls. Ib. 
Chromic Sulphate, drums Ib. 
Cobalt Sulphate, drums Ib. 
*Copper, Acetate (verdigris), bbls. Ib. 
Carbonate, 53/55%, bbls. Ib. 
Cyanide, Tech., 100 Ib. bbls. Ib. 
Sulphate, Tech., crystals, bbls. Ib. 
Cream of Tartar (potassium bitartrate), gran., kegs )b. 
Crocus Martis (iron oxide) red, tech., kegs Ib. 
Dibutyl Phthalate, l.c.l., drums Ib. 
Diethylene Glycol, 1.c.]., drums, works lb. 
Dextrine, yellow, kegs Ib. 
Emery Flour (Turkish) Ib. 
Ethyl Acetate, 85%, l.c.l., drums Ib. 
Ethylene Glycol, |.c.l., drums, works Ib. 
Flint, powdered ton 
Fluorspar No. 1 ground, 97-98%. ton 
Fusel Oil, refined, drums Ib. 
*Gold, Chloride oz. 
Cyanide, potassium 41% oz. 
Cyanide, sodium 46% oz. 


"Subject to fluctuations In metal prices 
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07% 
059 
17% 
027 
08 
08 
06 
075 
.09-.10 
-12-.14 
-12-.13 
11%-.12% 
14%-.16 
025 
175 
L105 
45 
-L0-.115 
385-.405 
Al 
.70 
035 
0375 
05% 


.053- 
-16%- 


.07- 


02%- 


.0521-.075 
.035-.05 


scarce 


‘“ 


19% 


03 
21 
235 


85 
05% -.075 
05% -.06 
.73 
.22 
a 


ro 
17 
34 
051 


27% 


07 


195 
155 
08 


07 
.07-.08 
.17-.20 


30.00 
$60.00 
.125-.14 


16 


.05- 


$1814 -23 
$15.45 
$17.10 





Gum, Arabic, white, powder, bbls. 
Sandarac, prime, bags 


Hydrogen Peroxide, 100 volume, carboys 
bbls. 


Lead, Acetate (Sugar of Lead), bbls. 
Oxide (Litharge), bbls. 


Magnesium Sulphate (Epsom Salts), tech., 
Mercury Bichloride (Corrosive Sublimate) 
Mercuric Oxide, red, powder, drums 


Nickel, Carbonate, dry, bbls. 
Chloride, bbls. 
Salts, single, 425 lb. bbls. 
Salts, double, 425 lb. bbls. 


Iron Sulphate (Copperas), 


Paraffin 
Perchlorethylene, drums 
Phosphorus, red, cases 
vellow, cases 
Potash, Caustic, 88-92%, flake, drums, 
Potassium, Bichromate, crystals, casks 
Carbonate (potash) 98-100%, drums 
Cyanide, 94-96%, cases 
Pumice, ground, bbls. 


Quartz, powdered 
Quicksilver (Mercury) 76 lb. flasks 


Rochelle Salts, crystals, bbls. 


Rosin, gum, bbls. 


*Silver, Chloride, dry, 100 oz. lots 
Cyanide, 100 oz. lots 
Nitrate, 100 oz. lots .. 

Sodium, Carbonate (soda ash), 58%, bbls. 
Cyanide 96%, 100 lb. drums ; 
Hydroxide (caustic soda) 76%, flake 
Hyposulphite, crystals, bbls. .. 
Metasilicate, granular, bbls. 

Nitrate, tech., bbls. 
Phosphate, tribasic, tech. bbls. 
Pyrophosphate, anhydrous, a Le. 

Sesquisilicate, drums ....... 

*Stannate, drums 
Sulphate (Glauber’s Salts), crystals, ‘bbls., 
Sulphocyanide, drums 

Sulphur, Flowers, bbls., works 


*Tin Chloride, 100 Ib. kegs 
Toluene (Toluol), pure, drums, works 
Trichlorethylene, drums 

Tripoli, powdered 


Wax, Bees, white, bleached, re 500 Ibs. 
Bees, yellow, crude 
Carnauba, refined, bags 
Montan, bags 
Spermaceti, blocks 

Whiting, Bolted 


(Xylol), 


Zinc, carbonate, bbls. 
Cyanide, 100 Ib. kegs 

Chloride, granular, drums 

Sulphate, crystals, bbls. 


Xylene drums, works 





METAL INDUSTRY. 


bag 


works 


works 


lb. 


lb. 
Ib. 
lb. 
lb 

Ib 

Ib. 
lb. 


Ib. 


ton 
flask 


Ib. 
Ib. 
Ib. 
Ib. 
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